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Session 1 8:30 - 8:50 
9:00 - 9:20 
9:30 - 9:50 
Session 2 10:00 - 10:20 
10:30 - 10:50 
11:00 - 11:20 
INTERNET NEWSPAPER RESEARCH PROJECT: PART I - HISTORY, THEORY 
AND SURVEY RESULTS 
Charles Ballowe, Douglas Pratt, Anton Majeri Jr, Howard A. Tyner, Catherine Veal 
INTERNET NEWSPAPER RESEARCH PROJECT: PART II - APPLICATION, 
DESIGN AND IMPLICATIONS 
Charles Ballowe, Douglas Pratt, Anton Majeri Jr, Howard A. Tyner, Catherine Veal 
NUCLEAR MAGNETIC RESONANCE (NMR) IMAGING IN THEORY, PRACTICE 
AND YOU 
Ryan Giordano, Grace Lee, Dr. Robert Botto, Dr. David Gregory 
NUCLEAR MAGNETIC RESONANCE (NMR) IMAGING IN THEORY, PRACTICE 
AND YOU 
Grace Lee, Ryan Giordano, Dr. Robert Botto, Dr. David Gregory 
INVESTIGATION OF ESTERJFICATION USING NMR (NUCLEAR MAGNETIC 
RESONANCE) 
Abidemi Adeboje, Christina Bruley, Lee Huynh, Dr. Joseph Ray, Mary VanVerst 
A COMPARJTJVE STUDY OF CYTOKINES/GROWTH FACTORS INVOLVED IN 
B-LYMPOJESIS IN OLD VERSUS YOUNG MICE 
Abidemi Adeboje, Dr. Pamela Witte, Dr. Debbie Lill-Elghanian 
STARVED ROCK VIRTUAL TOUR EXHIBIT 
Nami Jarrett, Dr. Peggy Connolly, Dr. Clay Skinner 
THE EXAMINATION OF FORT SAINT LOUIS DES ILLINOIS 
Jeremy Best, Joanna Francis, Nami Jarrett, Bina Kapadia, Virginia Ryan, 
Dr. Peggy Connolly, Dr. Clay Skinner 
MICROBIOLOGICAL ANALYSIS O F ANTI-HERPESVTRAL D R U G S 
Vishnu Kurella, K. D. Thompson, A. M. Tsai 
OSTRICH ANTI-aGAL, CHICKEN ANTI-aGAL, AND GRIFFONIA 
SIMPL1CIFOLIA-1 AS POTENTIAL COMPETITIVE BLOCKERS IN 
XENOTRANSPLANT REJECTION 
Andrew Hong, Jason Roh, Dr. Byron Anderson, Dr. Jonathan Fryer 
COYOTE PROJECT II: FURTHER STUDIES OF POTAWATOMI LIFE AND 
CULTURE THROUGH AN INTERACTIVE DATABASE AND WEB PAGE 
Andrea Croll, Andrew Hong, Dr. Peggy Connolly 
BIOMECHANICS OF WRIST TENDON TRANSFER: EXTENSOR CARPI 
ULNARIS TO EXTENSOR CARPI RADIALIS BREVIS 
Ariel Herrmann, Dr. S.L. Delp 
A - 1 1 0 
Session 1 
Session 2 
8:30 - 8:50 DEVELOPMENT OF AN ANALYTICAL TECHNIQUE FOR THE 
DETERMINATION OF CHROMIUM IN RED BLOOD CELLS 
Ying Pan, Anastasia Skipor 
9:00 - 9:20 MEASUREMENT OF THE CP VIOLATING PARAMETER d: 
THE KAON LONG CHARGE ASYMMETRY INTO ke3 
Andrew Dougherty, Bruce Winstein 
9:30 - 9:50 SEARCH FOR VIOLATION OF CHARGE CONJUGATION INVARIANCE 
IN ELECTROMAGNETIC PI-ZERO DECAY 
Julie Comerford, Yau Wah 
10:00 - 10:20 URINARY MODIFIED NUCLEOSIDE EXCRETION IN BRAIN 
TUMOR PATIENTS 
Brian Kim, Nick Puangsuvan, Suzanne Greene, Dr. Joseph Moskal 
10:30 - 10:50 THE EFFICIENCY OF DELIVERING PEPTIDE NT13 TO RATS 
TRANSNASALLY AND ACROSS THE BLOOD-BRAIN BARRIER 
Manu Goyal, Dr. Patti Colley, Dr. Joseph Moskal 
11:00 - 11:20 DIFFERENTIAL EFFECT ON GENE EXPRESSION BY a2,6 
SIALYLTRANSFERASE (ST) TRANSFECTION IN HUMAN 
GLIOMA CELLS; in vitro vs. in vivo EFFECTS 
Mathan Shanmugham, Aaron Jastrow, Dr. Roger Kroes, Dr. Joseph Moskal 
A - 1 1 2 
Session 1 
Session 2 
8:30 - 8:50 AUTOANTIBODIES IN PATIENTS WITH PERIPHERAL NEUROPATHY 
Helen Feinstein, Dr. Evan Stubbs 
9:00 - 9:20 STIMULATION OF THE RABBIT RETINA WITH A MICROPHOTODIODE 
ARRAY PLACED IN THE SUBRETINAL SPACE 
Alice Kim, Dr. Neal Peachey 
9:30 - 9:50 THE LACK OF USE OF HORMONE REPLACEMENT THERAPY BY 
MENOPAUSAL WOMEN: A MAIL SURVEY 
Haley Naik, Nancy Cipparrone, Dr. John Gausas 
10:00 - 10:20 PATTERNS OF ACTIVITY, SOCIAL CONSCIOUSNESS AND CULTURE IN 
EUROPE, 1300-1800: ANALYSIS THROUGH BIOLOGICAL PERSPECTIVE 
Helen Feinstein, Bernard Hollister 
10:30 - 10:50 IDENTIFICATION OF NATURAL BACTERIAL PATHOGENS IN THE PLANT, 
ARABIDOPSIS THALIANA 
Yusuke Nakane, Dr. Joy Bergelson, Dr. Rodney Mauricio 
11:00 - 11:20 REGIONAL DIFFERENCES IN 5-HT1A RECEPTORS IN RAT HIPPOCAMPUS 
Grace Park, John M. Lee 
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Session 2 
8:30 - 8:50 
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10:00 - 10:20 
10:30 - 10:50 
11:00 - 11:20 
THE OSTEOPATH: BORN A QUACK TO BECOME A PIONEER 
Adrian Wong, Marta Bleich, Dr. Thomas Glanek, Dr. Kenneth Nelson 
TNF AND T-CELLS 
Peggy Wu, Christine Guo, Dr. Phong Le, Kim Schluns 
PATENT LAW AND ITS REAL LIFE APPLICATIONS 
Jie Gao, Kimberly Tsau, Dr. Alice Martin, Frank Yang 
VOLUNTARY ADULT PSYCHIATRIC INPATIENTS' PERCEPTION OF 
COERCION IN THEIR PSYCHIATRIC TREATMENT 
Chris Keh, Dr. Kathleen Scharer 
SAFETY CRITICAL EXAMINATION OF THE USE OF A MICROPROCESSOR 
TO CONTROL A RAILROAD GRADE CROSSING 
Adnan Husain, David A. Dini, David G. Dubiel 
COMPARING AND MODELING A VARIABLE PUMP, OPEN CENTER 
HYDRAULIC SYSTEM FOR THE CATERPILLAR 988F WHEEL LOADER 
Jacob Ament, R.G. Ingram 
A - 1 1 4 
Session 1 
Session 2 
8:30 - 8:50 THE RIGHT TO DIE FROM A HERMENEUTICS VIEWPOINT 
Bruce Dumser, Dr. D.C. Thomasma 
9:00 - 9:20 HOW TO FIX A WOUNDED DUCK: GETTING THE SPA/POOL 
INDUSTRY BACK IN LINE 
9:30 - 9:50 A COMPARISON BETWEEN CHINA'S LEADING CITIES AND 
HONG KONG WITH REGARD TO ITS TRANSFER IN JULY 
Robert Gienko, Fred Fleischbein 
10:00 - 10:20 AN EMPIRICAL ANALYSIS OF THE VALUATION OF ALTERNATIVE 
PERFORMANCE MEASURES IN THE REAL ESTATE INDUSTRY 
Morris Liao, Ramu Thiagarajan 
10:30 - 10:50 INVESTIGATION OF OXIDATION AS AN ANTI-MALARIAL 
MECHANISM OF ACTION 
Kristin Krukenberg, Christine Tse, Dr. Cindy Angerhofer, Varima Wongpanich 
11:00 - 11:20 PREVENTION OF DNA DAMAGE USING DIETARY ANTIOXIDANTS 
Angela Janis, Brad Jellerichs, Richard B. VanBreemen 
A - 1 1 5 
Session 1 8:30 - 8:50 
9:00 - 9:20 
9:30 - 9:50 
Session 2 10:00 - 10:20 
10:30 - 10:50 
11:00 - 11:20 
THE EFFECT OF ANTI-CD30 ANTIBODIES ON THE FUNCTION 
OF CD30 AND CD30L 
Yvonne Gibson, Michael Liu, Dr. Tom Ellis 
STUDIES WITHIN THE ADVANCED PHOTON SOURCE PROJECT TO 
CREATE A PURER LIGHT SOURCE 
Maurice Chung, Dr. Yong-Chul Chae 
FUNCTIONAL ANALYSES AND POLYMERASE CHAIN REACTION (PCR) 
DETECTION OF HUM A IMMUNODEFICIENCY VIRUS TYPE 1 (HIV-1) 
PROTEASE GENE 
Edward Concar, Dr. Yuqi Zhao 
HIV-1 PLASMA VIRAL LOAD AS A MEASURE TO MONITOR EFFICACY OF 
ANTIRETROVIAL DRUG THERAPIES IN PEDIATRIC PATIENTS 
Kuntal Shah, Dr. Yuqi Zhao 
CHAOS IN PERIODIC SYSTEMS 
David Shih, Dr. Lawrence Votta 
DYNAMICS OF THE HANNAFORD WOODS GREAT BLUE HERON ROOKERY 
Molly Breslin, Karen Chesley, Mark Ciaccio, Robert Gienko, Ryan Giordano, 
Dr. David Workman 
A - 1 1 6 
Session 1 
Session 2 
8:30 - 8:50 THE PRESENCE OF THE GLYCOPROTEIN D HOMOLOGUE IN THE CELL-
FREE AND CELL-ASSOCIATED FORMS OF VARICELLA-ZOSTER VIRUS 
Jane Kim, Jeffrey Wang, Dr. Ben Z. Katz, Bob Salimi 
9:00 - 9:20 THE EFFECTS OF PROCESS VARIABLES ON MICROENCAPSULATION OF 
BETA-BLOCKERS BY THE SOLVENT EVAPORATION METHOD 
Princess Imoukhuede, Dr. Aryuna Usayapant 
9:30 - 9:50 POPULATION CONTACT AND THE DEVELOPMENT OF AMERICAN 
ENGLISHES 
Rebecca Niehus, Lisa McNair, Salikoko Mufwene 
10:00 - 10:20 OXIDATION STUDIES OF CERAMICS FROM PRECERAMIC POLYMERS 
Ranjeet Rao, Dr. S.T. Gonczy, Dr. M.J. McNallan 
10:30 - 10:50 COMPARATIVE EFFECTS OF A NOVEL FACTOR Xa INHIBITOR DX 9065a 
ON AGONIST-INDUCED PLATELET AGGREGATION 
Akash Shah, Jawed Fareed, Debbie Hoppensteadt 
11:00 - 11:20 CHARACTERISTICS OF A PATIENT PRONE TO CARPAL TUNNEL SYNDROME 
Jody Turrell, Kevin Pennington 
A - 1 1 7 
Session 1 
Session 2 
8:30 - 8:50 
9:00 - 9:20 
9:30 - 9:50 
10:00 - 10:20 
10:30 - 10:50 
11:00 - 11:20 
ACHIEVEMENT LEVELS IN GENDER SEGREGATED CLASSROOMS 
Clair Null, Jeni Bonjean, Nicole Rittenmeyer 
RELATIONSHIPS BETWEEN MOTHERS AND ADOLESCENT DAUGHTERS 
AND ITS AFFECT ON SELF ESTEEM 
Meghan Lelonek, Jeni Bonjean, Nicole Rittenmeyer 
"COURAGEOUS HEROS": THE ROLE OF CHINESE-AMERICAN WOMEN 
SCIENTISTS IN THE MEDICAL WORKPLACE 
Shilpa Iyer, Dr. Stacy A. Wenzel 
RESEARCH AND TECHNIQUES FOR NATURAL AREA MANAGEMENT 
Amelia Adams, Stephanie Barnes, Drew Ullberg 
INHIBITION OF HEPARIN-INDUCED THROMBOCYTOPENIA BY 
ANTIPLATELET DRUGS 
Rebecca Wensch, Dr. John Robinson, Dr. Jawed Fareed 
OVARIAN AUTOIMMUNITY AS A POSSIBLE BASIS FOR SOME FORMS OF 
POLYCYSTIC OVARIAN SYNDROME (PCOS) IN PATIENTS 
Peter Adamczyk, Brainard Llanes, Dr. Judith Luborsky 
A - 1 1 9 
Session 8:30 -8:50 STUDYING EARLY HEART DEVELOPMENT: WHAT THE PRESENCE OF mRNA 
FOR GROWTH FACTORS TELLS US 
Michelle Kim. Dr. Daniel Rappolee 
A - 1 2 1 
Session 1 
Session 2 
8:30 - 8:50 VARIATION IN TRICHOME DENSITY IN THE PLANT, ARABIS LYRATA 
Bridget West, Dr. Joy Bergelson, Dr. Rodney Mauricio 
9:00 - 9:20 SUPERPOSITION OF MOLECULES 
Harish Agarwal, Dr. W.J. Dunn 
9:30 - 9:50 AGE RELATED MEMORY IMPAIRMENT IN MICE 
Arati Shroff, John Disterhoft, Craig Weiss 
10:00 - 10:20 WOOD DECAY ACTIVITY OF TERRESTIAL ASCOMYCETE FUNGI 
Jennifer Tietz, Dr. Sabine Huhndorf, Dr. Fernando Fernandez 
10:30 - 10:50 COMPARISON OF ENDOSCOPIC ASSISTED DISSECTION TECHNIQUES FOR 
PLACEMENT OF TISSUE EXPANDERS THROUGH MINIMAL INCISIONS VS. 
STANDARD TECHNIQUES UTILIZING LARGER INCISIONS 
Andrea Frendling, Dr. Frank A. Vicari 
11:00 - 11:20 EFFECTS OF ELECTRICAL FIELDS ON PROTEIN KINASE C ISOZYMES AND 
OTHER SIGNAL TRANSDUCTION KINASES 
Elizabeth Gebis, Vivian Gibson, Dr. Robert J. Walter 
A - 1 3 1 
Session 1 8:30 - 8:50 
9:00 - 9:20 
9:30 - 9:50 
Session 2 10:00 - 10:20 
10:30 - 10:50 
11:00 -11:20 
RESPONSE OF MICROGLIAL CELLS TO INDOMETHACIN AND AGING 
Charles Ding, Dr. Margaret Prechel, Dr. Rita Young 
THE USUAL SUSPECTS, VITAMIN A & D AND TUMOR BLOOD FLOW 
Erin Slone, Dr. Rita Young 
STIMULATION OF THE B LYMPHOCYTE-ASSOCIATED BETA-2-ADRENERGIC 
RECEPTOR INCREASES INTRACELLULAR CYTOKINE SYNTHESIS BY 
T-HELPER CELLS DURING A T CELL - B CELL INTERACTION 
Andrew Torres, Virginia M. Sanders 
THE STUDY OF AMPHETAMINE DURING THE LUTEAL AND FOLLICULAR 
PHASES IN WOMEN 
Dana Johnson, Dr. Harriet deWit, Angela Justice 
PREDATION AT HYDROTHERMAL VENTS 
Julia Sigwart, Dr. Janet Voight 
RELATION O F T H E CD40 LIGAND T O THE AFFECTED I M M U N E SYSTEMS 
O F CHILDREN 
Vijay Khiani, Frank Lee, Dr. Paul R. Scholl 
A - 1 3 5 
Session 1 
Session 2 
8:30 - 8:50 FACTORS INFLUENCING THE FORMATION AND COHESION 
OF PEER GROUPINGS AT IMSA 
Amy Meek, Melanie Steinberg, Dr. Charles Bidwell, Mary Ellen Carroll, 
Dr. Mihaly Csikszentmihalyi, Dr. Barbara Schneider, Julie Shufro 
9:00 - 9:20 COMPARTTIVE ANTICOAGULATION PROFILE OF SYNTHETIC AND 
RECOMBINANT THROMBIN AND FACTOR Xa INHIBITORS AND THEIR 
INTERACTIONS 
Candi Reincke, Dr. Jawed Fareed, Dr. Omer Iqbal 
9:30 - 9:50 POTENTIAL ROLE OF GLIAL CELL SIGNALING IN ALZHEIMER'S DISEASE 
Soumiya Prakasam, Dr. Linda VanEldik, Dr. Edith Turkingon, Dr. Jingru Hu 
10:00 - 10:20 WHERE DO THEY GO FROM HERE? THE LONGITUDINAL STUDY OF IMSA 
GRADUATES 
Dr. Diann Musial, Jay Thomas 
10:30 - 10:50 SYNTHESIS OF A DNA GYRASE INHIBITOR 
Nalini Calamur, Robin M. Zavod 
11:00 - 11:20 THE EFFECT OF THE PROTEIN SPARC IN THE HEARTS OF RAT 
Tshawnda Burke, Dr. Gary L. Engelmann, Dr. Marcia I. Heron 
A - 1 4 7 
Session 1 
Session 2 
8:30 - 8:50 BIOINFORMATICS AND RECURRENCE ANALYSIS IN DETECTING 
CORRELATIVE PATTERNS IN AMINO ACID SEQUENCES 
Jeremy Brodsky, Dr. Charles L. Webber Jr. 
9:00 - 9:20 DETECTION OF OVARIAN AUTOANTIBODIES 
E. M. Sawczuk, Dr. J. Luborsky, B. Llanes 
9:30 - 9:50 EPILEPSY ACTIVATION PROTOCOL: fMRI 
Matthew Wang, Stacey Warren 
10:00 - 10:20 AN INVESTOR'S GUIDE TO HOTEL INDUSTRY IN POLAND 
Kryspin Turczynski, Fred L. Fleischbein 
10:30 - 10:50 DEVELOPMENT OF AN OPEN-ARCHITECTURE MACHINE CONTROLLER 
Jeffrey Liu, Dr. Sabri Cetinkunt 
11:00 - 11:20 ALTERNATIVE JUDICIAL SYSTEMS TO ACCOMMODATE GROWING 
DEMANDS IN THE 16TH JUDICIAL CIRCUIT 
Jeff Goelitz, Richard Todas 
A - 1 4 8 
Session 1 
Session 2 
8:30 - 8:50 
9:00 - 9:20 
9:30 - 9:50 
10:00 - 10:20 
10:30 - 10:50 
11:00 - 11:20 
CHARACTERIZATION AND OPTIMIZATION OF SRC-PMMA 
Veena Villivalam, Dr. J. L. Gilbert, Debra Wright 
MODULATION OF PAIN 
Victoria Vonkrause, Dr. Peggy Mason 
FRAGMENTATION OF AN IMMUNOLOGICALLY-ACTIVE MOLECULE, 
LEVAMISOLE, TO IDENTIFY PORTIONS CRITICAL FOR BIOLOGICAL 
ACTIVITY 
Julia Wang, Jeffrey J. Christoff 
A LOOK AT GOALS, VALUES, TASTES, SOCIAL INTERACTION, AND RACIAL 
PERSPECTIVES OF IMSA'S AFRICAN-AMERICAN STUDENTS COMPARED 
WITH IMSA'S NON AFRICAN-AMERICAN STUDENTS 
Ellen Wiewel, Jay Thomas 
RESEARCHING THE HIGGS BOSON WITH MONTE CARLO PROGRAMS 
Douglas Morrow, Ronald Roth, G. P. Yeh 
MECHANICAL AND COMPUTATIONAL ANALYSIS AND OBSERVATION OF 
SUPERCONDUCTING ACCELERATOR MAGNETS 
Anna Szary, Jim Kerby 
A - 1 4 9 
Session 1 
Session 2 
8:30 - 8:50 
9:00 - 9:20 
9:30 - 9:50 
10:00 - 10:20 
10:30 - 10:50 
11:00 - 11:20 
IMAGES OF WOMEN IN TELEVISION ADVERTISING 
Stephanie Sun, Thea Flaum, Dan Lombardi, Jackie White 
THE ROLE OF HEPATOCYTE GROWTH FACTOR (HGF) AND 
FIBROBLAST GROWTH FACTOR IN HEART DEVELOPMENT 
Andrew Sunu, Dr. Daniel Rappolee 
ATP-INDUCED MOPHOLOGICAL CHANGES IN HYDRA 
Derrick Tung, Vicki Musial 
ISOLATION OF A TRANSPOSABLE ELEMENT IN THE SMUT FUNGUS 
USTILAGO VIOLACEA 
Dan Hamman, Synphen Wu, Manfred Ruddat 
A BOTHROPS ATROX CLOTTING TIME METHOD FOR FIBRINOGEN ASSAY 
GiRim Sung, Dr. Harry L. Messmore 
DETERMINATION OF THE RATIO OF \ x TO PROMPT v^ PRODUCED IN THE 
PROCESS p + N -» 1 + v, AT FERMILAB E872 USING THE 800 GeV PROTON 
BEAM AND A VARIABLE DENSITY BEAM DUMP 
Safia Abidi, Regina Rameika 
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Session 1 
Session 2 
8:30 - 8:50 
9:00 - 9:20 
9:30 - 9:50 
10:00 - 10:20 
10:30 - 10:50 
11:00 - 11:20 
THE INTERACTION BETWEEN PHOSPHORYLATED AND 
DEPHOSPHORYLATED BETA CASEIN AND BINDING 
IMMUNOGLOBULINE PROTEIN 
Anand Dash, Dr. Sylvie Blond 
THE ROLE OF ONCOGENE EXPRESSION IN THE INDUCTION OF 
HL60 OR K562 CELL-DIFFERENTIATION BY NATURAL PRODUCTS 
Rebecca Brady, Eugenia Mata 
SOLID STATE STABILITY OF ACETYL SALICYLIC ACID (ASPIRIN) IN 
ACETYL SALICYLIC ACID - HYDROPHILIC POLYMER 
Castor Armesto, Dr. Jothi G. Kesavan 
THE REFORM OF MARKET SOCIALISM IN CHINA 
Anna Zichterman, William L. Parish 
DOMESTIC VIOLENCE AGAINST WOMEN SET IN A CULTURAL CONTEXT 
Snigdha Vallabhaneni, Mimi Wojnarowski, Margaret Byrne 
CONCENTRATION OF INDUCED AND GENETICALLY ENGINEERED PROTEIN 
(TOXINS) THROUGHOUT BRASSICA NAPUS PLANTS 
Michelle Anderson, Dr. Joy Bergelson, Dr. Juliette Winterer 
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MAPPING THE IMSA PRAIRIE PLOT 
Miena Meek, Dr. Donald C. Dosch 
FREEDOM OF INFORMATION 
Sachin Agarwal, Natalia Kolasa, Jui Ramaprasad, Theresa Amato, Myrrha Guzman 
GO WEST: WEB-ENABLED SNMP TRAVERSAL 
Ben Gertzfield, Curt Bohlman, Matt MacPherson 
VOLUME-WEIGHTED MEAN NUCLEAR VOLUME OF 
OLIGODENDROGLIOMAS 
Angel Alvarez, Rajeswari Chandran, Raymond Clasen, Saroja Ilangovan, 
Marc G. Reyes 
DEVELOPING AN EFFICIENT, INTUITIVE USER INTERFACE FOR DATA 
ACQUISITION DEVICE MONITORING AND CONTROL 
Eric Muehlhausen, Margaret Votava 
VERIFICATION OF MULTITHREADED JAVA SYSTEMS 
Sameer Sundresh, Patrice Godefroid 
IMPLEMENTATION OF A LARGE SCALE PARALLEL COMPUTING UTILITY 
Don Schmidt, Bev Thurber, Don Holmgren, Marc Mengel 
OPERATING SYSTEM DESIGN 
Don Schmidt, Gene Skonicki, Bev Thurber, Matthew Wicks 
MAPPING PLANT DISTRIBUTIONS IN PALAWAN (PHILIPPINES) USING A 
GEOGRAPHIC INFORMATION SYSTEM (GIS) 
Ayrris Aunario, Dr. Jacinto C. Regalado, Dr. Yeqiao Wang 
BOTANICAL INVENTORY AND A GEOGRAPHIC INFORMATION SYSTEM 
(GIS) AS A BASIS FOR MANAGEMENT AND SUSTAINABLE DEVELOPMENT 
OF PALAWAN (PHILIPPINES) FOREST RESOURCES 
Ayrris Aunario, Dr. Jacinto C. Regalado 
ANTTRETROVIRAL EFFECTS OF C-REACTIVE PROTEIN AGAINST HIV 
Tonushree Jaggi, Bryan Kim, Elizabeth Dennis, William Kabat 
IMAGING OF HYDROGEN PEROXIDE GENERATION IN CULTURED CELLS 
USING DICHLOROFLUORESCEIN DERIVATIVES 
Richard Lee, Dr. Philip E. Hockberger, Timothy A. Skimina 
(abstracts can be found in alphabetical order under the first presenter) 
D E T E R M I N A T I O N O F T H E R A T I O O F v t T O P R O M P T v m P R O D U C E D I N 
T H E P R O C E S S p + N M 1 + n\ A T F E R M I L A B E 8 7 2 U S I N G T H E 8 0 0 G e V 
P R O T O N B E A M A N D A V A R I A B L E D E N S I T Y B E A M D U M P 
Safia Abidi, Illinois Mathematics and Science Academy, Aurora JL 60506; afie@imsa.edu (e-mail) 
Mentor 
Regina Rameika, High Intensity Lab, Proton West 8, Fermi National Accelerator Laboratory, 
P.O. Box 500, Batavia JL 60510; rameika@fnal.gov 
The unexpected discovery of the tau lepton in 1975 led to the prediction of a third generation 
neutrino: the tau neutrino (nt). Despite overwhelming evidence that the nt exists as a unique 
lepton, its interactions have yet to be seen. Fermilab Experiment 872 has been designed to observe 
nt interactions and to measure its properties. Prompt neutrinos of all flavors (n e , n m , nt) are 
produced by the decay of charmed mesons—which are produced in a tungsten beam dump 35 
meters upstream from the detection apparatus. The ratio of nt to prompt n m production must be 
determined in order to understand the nature of the nt. Lepton universality of the Standard Model 
dictates that (negating kinematics) ne, nm, and nt interactions and productions are equivalent. 
However, proving this experimentally is complicated by the fact that conventional (low-energy) n m 
are produced by the decay of non-charmed mesons and are indistinguishable in the detection 
apparatus. By the use of a variable density target, along with the assumption that the relationship 
between the number of events and target density is linear, the two components of n m will unfold, 
and hence studies of the nt will take place. Methods, theory, and preliminary data will be 
discussed in detail. 
O V A R I A N A U T O I M M U N I T Y A S A P O S S I B L E BASIS F O R S O M E F O R M S O F 
P O L Y C Y S T I C O V A R I A N S Y N D R O M E (PCOS) IN P A T I E N T S 
Peter Adamczyk, Dlinois Mathematics and Science Academy, Aurora DL, 60506 
magic@imsa.edu (e-mail) 
Mentors 
Brainard Llanes, Department of Obstentrics and Gynecology (PAV 720), Rush Medical College, 
1653 W . Congress Parkway, Chicago IL 60612; (312)942-6602; bl lanes@msh.edu 
Dr. Judith Luborsky, Department of Obstentrics and Gynecology (PAV 720), Rush Medical 
College, 1653 W. Congress Parkway Chicago IL 60612; (312)942-6602; 
j luborsk@msh.edu 
Polycystic ovary syndrome (PCOS) is the association of polycystic ovaries, hyperandrogenism, 
chronic anovulation, increased androgen levels, and hypersecretion of lutenizing hormones (LH) 
with low follicle stimulating hormones Q7SH) in women without specific adrenal or pituitary gland 
diseases. The clinical and biochemical features of PCOS vary and the question of whether this is a 
single disorder or several still remains controversial. In the past, a correlation has been displayed 
between autoimmunity and other ovarian diseases. In my research, I attempted to determine if the 
detection of ovarian antibodies, as an indicator for ovarian autoimmunity is associated with P C O S . 
Antibodies were detected by the utilization of an enzyme-linked immunosorbent assay (ELISA). In 
addition, I tried to ascertain the frequency of ovarian antibodies in patients with PCOS and pinpoint 
if their presence can be correlated to the symptoms defined for PCOS (LH/FSH ratios, androgen 
levels, etc.) Results have indicated that ovarian antibodies are found in women with P C O S and 
that there is a correlation between LH/FSH ratios and ovarian antibodies. 
R E S E A R C H A N D T E C H N I Q U E S F O R N A T U R A L A R E A M A N A G E M E N T 
Amelia Adams, Dlinois Mathematics and Science Academy, Aurora DL, 60506 
moppy@imsa.edu (e-mail) 
Stephanie Barnes, Dlinois Mathematics and Science Academy, Aurora DL, 60506 
isabelle@imsa.edu (e-mail) 
Mentor 
Drew Ullberg, Habitat Restoration Manager, Kane County Forest Preserve District, 
719 Batavia Avenue, Building G, Geneva D . 60134; (847)741-9832 
The natural landscape of Dlinois has changed dramatically since settlement. Illinois once was 
covered by millions of acres of prairie, today less than 2,500 acres of virgin prairie remain. In 
addition to the prairie losses, woodlands have also suffered degradation through over-grazing, fire 
suppression, tree harvesting, and urbanization. The remaining examples of Dlinoisi natural 
resources are imperiled, therefore; many government agencies have been charged with preserving, 
enhancing, and restoring relic plant communities. W e assisted the Kane County Forest Preserve 
District with many areas of research leading up to, and in preparation for, natural areas restoration 
and management. Over the past several months, w e participated in many areas of research prior to 
restoration such as: baseline inventories of flora and fauna, priority setting and planning, and 
studying of current and historic literature. One area of actual restoration we took part in was the 
harvesting, processing, and planting of native plant seed. 
A C O M P A R I T I V E S T U D Y O F C Y T O K I N E S / G R O W T H F A C T O R S I N V O L V E D IN 
B - L Y M P O I E S I S IN O L D V E R S U S Y O U N G M I C E 
Abidemi Adeboje, Dlinois Mathematics and Science Academy, Aurora IL 60506 
abidemi@imsa.edu (e-mail) 
Mentors 
Pamela L. Witte, Ph.D., Associate Professor, Department of Cell Biology, Neurobiology & 
Anatomy, Loyola University Chicago, 2160 South First Avenue, Maywood DL, 60153; 
(708)216-3358; pwitte@wpo.it.luc.edu (e-mail) 
Debbie Lill-Elghanian, Ph.D., Postdoctoral Fellow, Department of Cell Biology, Neurobiology & 
Anatomy, Loyola University Chicago, 2160 South First Avenue, Maywood JL 60153 
(708)216-6745; dlill@wpo.it.luc.edu (e-mail) 
B-lymphopoiesis is regulated by a number of cytokines/growth factors produced in the bone 
marrow. The primary growth factor is JL-7, and is potentiated by a number of additional 
cytokines, such as IGF-1 and stem cell factor. B-lymphopoiesis has been shown to decline with 
age, marked by a significant decrease in the pre-B cell population. This laboratory has previously 
shown that the production/secretion of JL-7 decreases with age, although changes in other growth 
factors have not yet been examined. In contrast to the decline in pre-B cells, the most differentiated 
of B-cells, the plasma cell, increases in frequency in the bone marrow. This has led to our 
hypothesis that some aspect of the marrow microenvironment changes during aging to promote 
skewing in the balance of pre-B and plasma cells. The key may be age-related differences in the 
production of growth factors by the marrow microenvironment. W e have used the polymerase 
chain reaction (PCR) to screen for changes in growth factors. Specifically we have looked at 
cytokines which augment JL-7, namely IGF-1 and stem cell factor, as well as cytokines which 
stimulate plasma cells, such as JL6. Comparisons were made between old mice and their young 
counterparts. 
I N V E S T I G A T I O N O F E S T E R I F I C A T I O N U S I N G N M R ( N U C L E A R 
M A G N E T I C R E S O N A N C E ) 
Abidemi Adeboje, Dlinois Mathematics and Science Academy, Aurora DL, 60506 
abidemi® imsa.edu (e-mail) 
Christina Bmley , Dlinois Mathematics and Science Academy, Aurora DL, 60506 
fizgig® imsa.edu (e-mail) 
Lee Huynh, Dlinois Mathematics and Science Academy, Aurora DL, 60506 
ace@ imsa.edu (e-mail) 
Mentors 
Joseph Ray, Ph.D., Head of N M R Division, Amoco Research Center, Naperville 60566-7011 
Mary VanVerst, Organic Chemistry, Illinois Mathematics and Science Academy, Aurora DL, 60506 
The esterification of several acids using the 60 M H z N M R at JMSA was explored. The following 
combinations were reacted; acetic acid and methanol; trifluoracetic acid and methanol; ethylene 
glycol and methanol; and the use of a catalyst in some reactions. N M R spectra were attained from 
starting materials and from the reaction mixture as the reaction proceeded. Analysis of spectra 
indicated the rate at which reactions occurred. 
S U P E R P O S I T I O N O F M O L E C U L E S 
Harish Agarwal, Dlinois Mathematics and Science Academy, Aurora DL, 60506 
smock@imsa.edu (e-mail) 
Mentor 
Dr. W. J. Dunn, Medicinal Chemistry Department, University of Dlinois at Chicago, 
Chicago DL, 60612; (312)996-5232, wjdiii@uic.edu (e-mail) 
During the course of designing pharmaceutical dmgs , it is sometimes necessary to find the 
similarities and differences between the chemical stmctures of two or more molecules. A process 
for doing this is superposition of stmctures. We are working on a new, and possibly more 
effective method to superpose multiple molecules onto each other. This method will be discussed. 
An example of the superposition of three sample molecules will also be provided. 
F R E E D O M O F I N F O R M A T I O N 
Sachin Agarwal, Dlinois Mathematics and Science Academy, Aurora DL- 60506; sachin@imsa.edu 
Natalia Kolasa, Illinois Mathematics and Science Academy, Aurora DL, 60506; isis@imsa.edu 
Jui Ramaprasad, Dlinois Mathematics and Science Academy, Aurora DL, 60506; juin@imsa.edu 
Mentors 
Theresa Amato, Executive Director, Citizen Advocacy Center, P.O. Box 420, Elmhurst DL, 
60106; (630)833-408; cac@essential.org (e-mail) 
Myrrha Guzman, Community Lawyer, Citizen Advocacy Center, P.O. Box 420, Elmhurst DL 
60106; (630)833-4080; cac@essential.org (e-mail) 
W e will present the results of a study conducted on charges assessed for information requested 
under the Dlinois Freedom of Information Act [FOIA]. The study of sixty-one public bodies sets 
forth the cost per page in response to FOIA requests. The results of the study show that some of 
the government entities surveyed are not in compliance with the FOIA, which requires public 
bodies to only charge "the actual cost of reproduction." We will also release comments on 
proposed amendments to the Illinois FOIA that would prohibit or inhibit public access to electronic 
records and discuss the need for the State of Dlinois to develop standards for maintaining and 
preserving records that mimic or improve the federal regulations already promulgated by the 
National Archives and Records Administration [NARA]. Our presentation will be similar to a press 
conference held on the subject at the Citizen Advocacy Center on March 19, 1997. 
V O L U M E - W E I G H T E D M E A N N U C L E A R V O L U M E O F 
O L I G O D E N D R O G L I O M A S 
Angel Alvarez, Dlinois Mathematics and Science Academy, Aurora DL, 60506 
alvarez@imsa.edu (e-mail) 
Mentors 
Rajeswari Chandran, Cook County and Rush-Presbyterian Hospitals, Chicago DL- 60612 
(312)633-7166 
Raymond Clasen, Cook County and Rush-Presbyterian Hospitals, Chicago DL, 60612 
(312)633-7166 
Saroja Ilangovan, Cook County and Rush-Presbyterian Hospitals, Chicago DL- 60612 
(312)633-7166 
Marc G. Reyes; Cook County and Rush-Presbyterian Hospitals, Chicago DL- 60612 
(312)633-7166 
The stereologic technic of point sampled linear intercepts (J Micros 1985; 138:127) provides an 
unbiased estimate of volume-weighted mean nuclear volume using routine paraffin-embedded, 
hematoxylin and eosin stained sections. With no special equipment and taking less than 20 
minutes per case, it is a useful tool at the bench. In this study, we estimated the mean nuclear 
volume of 16 oligodendrogliomas. Table shows tumor grade using Smith's criteria (Cancer 
1983;52:2107), mean nuclear volume expressed in uA3 of each tumor with the mean and standard 
error of the mean (sem) and labeling index of MJB 1, a Ki-67-equivalent antibody, in % 
(corresponding values are indicated by superscripts): 
Grade Nuclear Volume Mean +/- sem MJB 1 
A 217(1), 234(2), 249(3), 317 254 +/- 21.9 0.0(1), 0.8(2) , 1.2(3) 
B 278(4), 282(5), 297, 3 1 1 , 3 9 4 3 1 3 + / - 2 1 . 2 0.5(4), 0.0(5) 
C 292 ,484 (6 ) , 522(7), 568 466 +/- 60.6 3.0(6), 14.8(7) 
D 638 ,768(8 ) , 779 7 7 8 + / - 4 5 . 3 14.5(8) 
The mean nuclear volume correlated with the tumor grade by analysis of variance [F(3,12) = 25 .9 , 
p < .0.00005] and with the MJB 1 labeling index (r = +0.881, p < .0.00001). Pairwise 
comparison with the Scheffe test showed significant differences between groups B, C and D. The 
difference between A and B did not reach significance possibly because of too few cases. One 
recurrent tumor upgraded from B to C showed an increase of mean nuclear volume from 394 to 
522 uA3. W e conclude that the volume-weighted mean nuclear volume is useful in the grading and 
possibly in the prognosis of oligodendrogliomas. 
C O M P A R I N G A N D M O D E L I N G A V A R I A B L E P U M P , O P E N C E N T E R 
H Y D R A U L I C S Y S T E M F O R T H E C A T E R P I L L A R 988F W H E E L L O A D E R 
J. E. Ament, Dlinois Mathematics and Science Academy, Aurora DL 60506 
chato@imsa.edu (e-mail) 
Mentor 
R. G. Ingram, Advanced Vehicle Systems Manager, Caterpillar Inc., Aurora DL- 60507 
(630)859-6419; USCAT69L@ibmmail .com (e-mail) 
The current Caterpillar 98 8F model wheel loader uses hydraulic power to move the implements up 
and down. An engine-driven pump that provides hydraulic flow supplies the hydraulic power . 
The pump delivers full flow regardless of operator demand. The excess flow diverts to the fluid 
storage tank, wasting engine power . Variable pumps exist in the industry that deliver only the 
flow required by the operator. The advantage of a system using such a pump was researched, and 
the results were compared with the current system. The comparison showed that the variable-flow 
system had much greater fuel efficiency without the wasted flow. 
C O N C E N T R A T I O N O F I N D U C E D A N D G E N E T I C A L L Y E N G I N E E R E D 
P R O T E I N ( T O X I N S ) T H R O U G H O U T B R A S S I C A N A P U S P L A N T S 
Michelle Anderson, Dlinois Mathematics and Science Academy, Aurora DL- 60506 
minnie@imsa.edu (e-mail) 
Mentors 
Dr. Joy Bergelson, Assistant Professor, Department of Ecology and Evolution, 
University of Chicago, 1101 E. 57th St., Chicago DL- 60637-1573 
(312)702-3855; (312)702-9740(fax); joy@ponside.uchicago.edu (e-mail) 
Dr. Juliette Winterer, Research Associate, Department of Ecology and Evolution, 
University of Chicago, 1101 E. 57th St., Chicago IL 60637-1573 
(312)702-3856; (312)702-9740(fax); juliette@ponside.uchicago.edu (e-mail) 
I did two experiments on Brassica napus plants. The first experiment was to explore inducibility 
of the plants ' natural toxins. I took hole-punched samples of the leaves the first day, the day after, 
and one week later. I used whole protein assays to determine the concentration of natural proteins 
in the samples. The second experiment was to determine the concentration of proteinase inhibitor 
throughout different regions of the plant (cotyledons, intermediate and mature leaves, flowers). I 
used ELISAs (enzyme-linked immunosorbent assay) to detect the concentration of proteinase 
inhibitor in the various regions of the plants. Results are unknown at this time. A similar 
experiment done on luciferase in tobacco leaves demonstrated that the distribution of the genetically 
engineered enzyme was not uniform whereas in theory it was suppose to be uniform. (Variable 
patterns of expression of luciferase in transgenic plants, Wayne M. Barnes, Proceedings of the 
National Academy of Science) Why it was or wasn ' t uniform and why it was suppose to be 
uniform will be topics for discussion. 
S O L I D S T A T E S T A B I L I T Y O F A C E T Y L S A L I C Y L I C A C I D (ASPIRIN) IN 
A C E T Y L S A L I C Y L I C A C I D - H Y D R O P H I L I C P O L Y M E R 
Castor Armesto, Dlinois Mathematics and Science Academy, Aurora IL 60506 
nxumalo@imsa.edu (e-mail) 
Mentor 
Dr. Jothi G. Kesavan, Assistant Professor, Chicago College of Pharmacy, Midwestern 
University, 555 31st Street, Downers Grove DL- 60515; (630)515-6399 
The purpose of the research is to explore the stability of a drug with polymeric excipients that have 
high affinities for water. This is especially important because most pharmaceutical dosage forms 
are heterogeneous physical mixtures. Each of the different compounds in the dosage have varying 
affinities which means varying levels of water uptake. It is hypothesized that after tableting there 
are interactions between the water and the dosage which could lead to the changing of the physical 
and chemical make-up of the dmg. By creating conditions which have controlled relative 
humidties we can mimick possible environments of the d m g when sold to the public. Using UV 
spectroscopy w e can develop a table relating the concentrations of aspirin and salicylic acid which 
will help determine if the quality of the d m g has been compromised by interaction with the 
hydrophilic polymer. 
M A P P I N G P L A N T D I S T R I B U T I O N S IN P A L A W A N ( P H I L I P P I N E S ) U S I N G A 
G E O G R A P H I C I N F O R M A T I O N S Y S T E M (GIS) 
Ayrris Aunario, Dlinois Mathematics and Science Academy, Aurora DL- 60506 
alpha@imsa.edu (e-mail) 
Mentors 
Jacinto C. Regalado, Ph.D., Botany Department, The Field Museum of Natural History, 
Lake Shore Drive and Roosevelt Road, Chicago DL- 60605-2496 
(312)922-9410x243; regalado@fmppr.fmnh.org (e-mail) 
Yeqiao Wang, Ph.D., Department of Anthropology, The University of Illinois at Chicago, 1007 
Wes t Harrison St., Chicago IL 60607-7138; (312)413-9577; yqwang@uic.edu(e-mail) 
An informative way of generating species distribution maps has been explored using current 
Geographic Information System (GIStechno logy . In the past, plant distributions were plotted 
manually as dot maps which present only one-dimensional type of information. GIS, a computer 
software technology, helps integrate locational, or spatial, data, along with related descriptive or 
tabular information, into a complete analysis system. GIS was applied in mapping distributions of 
some 6 ,000 records of plant collections in the island of Palawan, Philippines. By plotting the 
areas which have been previously used as collection sites by botanists, the history of plant 
exploration and collection density can be determined. With the GIS, biodiversity "hot spots" can 
be identified using data related to the project, such as topography, landcover, and satellite imagery. 
B O T A N I C A L I N V E N T O R Y A N D A G E O G R A P H I C I N F O R M A T I O N S Y S T E M 
(GIS) A S B A S I S F O R M A N A G E M E N T A N D S U S T A I N A B L E D E V E L O P M E N T 
O F P A L A W A N ( P H I L I P P I N E S ) F O R E S T R E S O U R C E S 
Ayrris Aunario, Dlinois Mathematics and Science Academy, Aurora DL- 60506 
alpha@imsa.edu (e-mail) 
Mentor 
Jacinto C. Regalado, Ph.D., Botany Department, The Field Museum of Natural History, 
Lake Shore Drive and Roosevelt Road, Chicago JL 60605-2496; (312)922-9410x243; 
regalado@fmppr.fmnh.org (e-mail) 
A proposal is made to carry out a plant exploration program, to prepare a floristic inventory, and to 
build a Geographic Information System(GIS) for plants of Palawan, specifically, the flowering 
plants, as a basis for the management and sustainable development of Palawan's forest resources, 
as well as for the determination of sites for living gene banks. By plotting the areas which have 
been previously used as collection sites by preceding botanists, we can determine which areas are 
best for the collection of certain species of plants. Also, by plotting the diversity "hot spots" we 
can determine which areas are, again, the most suitable for sample collecting for future botanists. 
I N T E R N E T N E W S P A P E R R E S E A R C H P R O J E C T : P A R T I; H I S T O R Y , 
T H E O R Y A N D S U R V E Y R E S U L T S 
Charles E. Ballowe, Dlinois Mathematics and Science Academy, Aurora JL 60506 
hangman@imsa.edu (e-mail) 
Douglas A. Pratt, Dlinois Mathematics and Science Academy, Aurora JL 60506 
milamber@imsa.edu (e-mail) 
Mentors 
Anton Majeri, Jr., Chicago Tribune, Chicago JL 60611; (312)222-4210 
TrbTony@aol.com (e-mail) 
Howard A. Tyner, Chicago Tribune, Chicago EL 60611; (312)222-4331 
HatManGuy@aol .com (e-mail) 
Catherine C. Veal, Dlinois Mathematics and Science Academy, Aurora DL- 60506 
(630)907-5034; cveal@imsa.edu (e-mail) 
Based upon past research (1995-96 Mentorship Project: Reporting on the Information 
Superhighway), a W W W survey aimed at Internet users worldwide, and an extensive investigation 
into various US electronic newspapers has yielded a wealth of information about the use of the net 
for mass communications. The history of the Internet and its role in reporting, the interaction 
between Internet and print media within the mass communications system, and the basic premises 
and theories behind e-papers will be discussed. The survey results will also presented, including 
information about the survey participants' use of the Internet, the extent to which they currently use 
e-papers, and their opinions about the effectiveness of Internet media on the general public and 
themselves. The presenters encourage all interested parties to attend the second half of the Internet 
Newspaper Research Project presentation on application, design, and implications of electronic 
newspapers . 
I N T E R N E T N E W S P A P E R R E S E A R C H P R O J E C T : P A R T II; A P P L I C A T I O N , 
D E S I G N A N D I M P L I C A T I O N S 
Charles E. Ballowe, Dlinois Mathematics and Science Academy, Aurora DL, 60506 
hangman@imsa.edu (e-mail) 
Douglas A. Pratt, Dlinois Mathematics and Science Academy, Aurora DL- 60506 
milamber@imsa.edu (e-mail) 
Mentors 
Anton Majeri, Jr., Chicago Tribune, Chicago DL- 60611; (312)222-4210 
TrbTony@aol.com (e-mail) 
Howard A. Tyner, Chicago Tribune, Chicago IL 60611; (312)222-4331 
HatManGuy@aol .com (e-mail) 
Catherine C. Veal, Dlinois Mathematics and Science Academy, Aurora DL. 60506 
(630)907-5034; cveal@imsa.edu (e-mail) 
Based upon past research (1995-96 Mentorship Project, Reporting on the Information 
Superhighway), a W W W survey aimed at Internet users worldwide, an extensive investigation into 
various U S electronic newspapers, and hands on work at the Internet Tribune (Chicago Tribune) 
has developed a sense of what works and what does not when it comes to e-papers. Insights into 
writing for the Internet, design and layout of e-papers, creative use of graphics, alternative means 
of storytelling, and user interactivity will be discussed. An analysis of the implications of 
electronic newspapers and other Internet publications will conclude the two part presentation. 
The presenters encourage all interested parties to attend the first half of the Internet Newspaper 
Research Project presentation on the history and theory of electronic papers, as well as the results 
of the Internet Newspaper Survey. 
T H E E X A M I N A T I O N O F F O R T S A I N T L O U I S D E S I L L I N O I S 
Jeremy Best, Illinois Mathematics and Science Academy, Aurora JL 60506 
sweeps@imsa.edu (e-mail) 
Joanna Francis, Illinois Mathematics and Science Academy, Aurora JL 60506 
ongar@imsa.edu (e-mail) 
Nami Jarrett, Dlinois & Mathematics and Science Academy, Aurora DL- 60506 
rommel@imsa.edu (e-mail) 
Bina Kapadia, Dlinois Mathematics and Science Academy, Aurora IL 60506 
lilbit@imsa.edu (e-mail) 
Virginia Ryan, Dlinois Mathematics and Science Academy, Aurora D^ 60506 
peck@imsa.edu (e-mail) 
Mentors 
Dr. Peggy Connolly, Mentorship Coordinator, Illinois Mathematics and Science Academy, 
Aurora JL 60506; (630)907-5000; connolly@imsa.edu (e-mail) 
Dr Clay Skinner, Social Science, Illinois Mathematics and Science Academy, Aurora IL 60506 
(630)907-5021; skinner@imsa.edu (e-mail) 
Although virtually unknown to Dlinois citizens, Starved Rock played a crucial role in the colonial 
history of the Midwest . It was the site of Fort Saint Louis des Illinois, built by Rene-Robert 
Cavalier in 1682 in order to legitimize his claim to the Mississippi River Valley and secure its trade. 
In 1684, the Iroquois, allied with the English, attacked the fort. The French victory in this battle 
consequently led to the French and Indian War . However , most Dlinoians are unaware of the 
central position the fort had in the balance of power between the English, French, and Native 
Americans. Hence, we have attempted to demonstrate the significance of the battle at Starved Rock 
through creating a computerized exhibit to display at Starved Rock State Park. The exhibit consists 
of two major parts—an actual scaled model of the fort and a computerized demonstration. The 
construction of" the diorama, the technological aspects of the exhibit, and the historical implications 
of the research will be discussed. The finished model had to be not only historically accurate but 
realistic looking, (i.e. we couldn't use Fisher Price people as soldiers). W e used a variety of 
materials to recreategrass, log houses, canoes, bushes, and the rock itself. W e discovered 
"Weather-It", a product designed to age wood, and Moss Wash. The fort will be completed before 
the end of the school year, will be exhibited in places such as the Field Museum, and will form the 
centerpiece of a Visitor 's Center at Starved Rock. 
H O W T O FIX A W O U N D E D D U C K : G E T T I N G T H E S P A P O O L I N D U S T R Y 
B A C K I N L I N E 
Jesse Blazek, Illinois Mathematics and Science Academy, Aurora DL- 60506 
foxy @postoffice.imsa.edu (e-mail) 
Mentor 
Les Bant, P.E., DuPage County Health Department, 111 N. County Farm Road 
Wheaton DL, 60187; (630)682-7979 ext.7177 
Spa Pools have proven extremely difficult to keep sanitary in comparison with swimming pools . 
In DuPage County, spa pools are issued a notice of closure four times as often as swimming pools 
as a result of an unsanitary condition. The most difficult parameter of water quality to control in 
either type of pool is the level of disinfectant. Data collection shows that people have an inverse 
correlation with disinfectant level. The more people present, the more disinfectant is used, the less 
disinfectant is present in the water. It is being proposed that a ratio of the volume of water to the 
number of bathers is the key to maintaining water quality and sizing chemical feed systems. The 
more is known about exactly how a certain number of people will affect water quality parameters in 
a certain volume of water, the easier it will be to counter the effects of these people in the water and 
maintain suitable water quality. 
T H E R O L E O F O N C O G E N E E X P R E S S I O N I N T H E I N D U C T I O N O F H L 6 0 O R 
K 5 6 2 C E L L - D I F F E R E N T I A T I O N B Y N A T U R A L P R O D U C T S . 
Rebecca Brady; Dlinois Mathematics and Science Academy, Aurora DL 60506 
pookie@imsa.edu (e-mail) 
Mentor 
Eugenia Mata, Department of Medicinal Chemistry and Pharmacogosy; 
University of Illinois at Chicago; Chicago DL, 60612; (312)996-2552 
Six natural product compounds, representing 6 different chemical classes, were evaluated for their 
ability to induce cellular differentiation of leukemic cell lines, HL60 and K562. Five compounds 
were able to induce HL60 cellular differentiation, with la,25-dihydroxyvitamin D3 being the most 
potent one (ED50 = 0 .035mM), and one was inactive. Four compounds were able to induce 
terminal differentiation by inducing cell differentiation and inhibiting cell proliferation 
simultaneously. Even more, cellular differentiation was induced towards the 
monocytic/macrophage lineage. Only one compound was able to induce cellular differentiation of 
K562 cells, into the erythrocytic lineage. The effect of the five active compounds on the 
expression of the oncogene c-myc was evaluated by western blotting techniques, and results will 
be presented. The amplification of this oncogene has been related to malignancy in cancer, and the 
down-regulation of its expression is considered as a possible chemopreventive mechanism. The 
study of these five compounds might lead to further studies and development as possible 
chemopreventive /chemotherapeutic agents for the treatment of leukemia. 
D Y N A M I C S O F T H E H A N N A F O R D W O O D S G R E A T B L U E H E R O N R O O K E R Y 
Molly Breslin, Illinois Mathematics and Science Academy, Aurora DL, 60506; mole@imsa.edu 
Karen Chesley, Illinois Mathematics and Science Academy, Aurora JL 60506; socks@imsa.edu 
Mark Ciaccio, Dlinois Mathematics and Science Academy, Aurora DL 60506; dongato@imsa.edu 
Robert Gienko, Dlinois Mathematics and Science Academy, Aurora DL, 60506; gink@imsa.edu 
Ryan Giordano, Illinois Mathematics and Science Academy, Aurora DL 60506; faust@imsa.edu 
Other Participants in the Study 
Kathy Chen, Dlinois Mathematics and Science Academy, Aurora JL 60506 
Angela Kung, Dlinois Mathematics and Science Academy, Aurora JL 60506 
Samanfha Mulvany, Dlinois Mathematics and Science Academy, Aurora EL 60506 
Mentor 
Dr. David Workman, Dlinois Mathematics and Science Academy, Aurora EL 60506 
(630)907-5049 
A group of EMSA students have been studying the Great Blue Heron rookery in the Hannaford 
Woods parcel of the Kane County Forest Preserve. Detailed maps of the nests in the rookery 
show the evolution of nesting patterns over the past three years. Observations in 1996 determined 
that the center of gravity of the rookery was shifting away from encroaching development to the 
east. Data will be presented showing the motion of the center of gravity in 1997. The rookery is 
growing both in number of nests and number of breeding pairs. Breeding success is highly 
variable and may be dependent on nest characteristics. The order in which the nests are occupied 
in spring was observed and will be correlated with breeding success. Video tape of greeting, 
nesting, and breeding behavior will be shown as well as audio tapes of the sounds of the rookery. 
An inventory of the flora of the Woods has been done and will be presented. A Great H o m e d Owl 
was nesting in an old heron nest when the herons returned, and the dynamics of that interaction 
will be described. 
B I O I N F O R M A T I C S A N D R E C U R R E N C E A N A L Y S I S IN D E T E C T I N G 
C O R R E L A T I V E P A T T E R N S IN A M I N O A C I D S E Q U E N C E S 
Jeremy Brodsky, Illinois Mathematics and Science Academy, Aurora EL 60506 
doughboy@imsa.edu (e-mail) 
Mentor 
Charles L. Webber , Jr., Ph.D., Department of Physiology, Stritch School of Medicine, 2160 
South First Avenue, Maywood JL 60153; (708)216-3343; cwebber@luc.edu (e-mail) 
The 3-dimensional structure of proteins is determined by the unique sequences of amino acid that 
are encoded at the gene level. Each of the 20 amino acids has certain distinct physical properties 
that can be exploited when trying to get a mathematical handle on protein stmctures. During the 
research, different analytical tools and methods were explored to identify correlative patterns in 
amino acid sequences in one dimensional and multi-dimensional space. Spectrin, hemoglobin, 
cytochrome c, and other sequences were analyzed by various analytical tools (Recurrence 
Quantification Analysis, %homology, mutual information) for correlative patterns that may direct 
their physical structure. The analysis of these sequences using different methods yielded some 
positive results along with much inconclusive data. Recurrence Quantification Analysis along with 
other tools are effective analytical approaches to amino acid sequences, demonstrating the need for 
further exploration of the field of bioinformatics. 
T H E E F F E C T O F T H E P R O T E I N S P A R C I N T H E H E A R T S O F R A T 
Tshawnda Burke, Illinois Mathematics and Science Academy, Aurora JL 60506 
cadillac@imsa.edu (e-mail) 
Mentors 
Dr. Gary L. Engelmann, Professor of Medicine, Cardiovascular Institute, Loyola University 
Medical Center, Maywood EL 60153; (708)327-2820; gengelm@bsd.meddean.luc.edu 
Dr. Marcia I. Heron, Research Associate, Cardiovascular Institute, Loyola University Medical 
Center, Maywood EL 60153; (708)327-2842; mheron@wpo.it . luc.edu 
The purpose of this research was to examine blood vessel growth in the hearts of rats at aged 1 
day, 1 week, and Adult. The results from viewing sections of the hearts of normal and 
spontaneously hypertensive rats, and counting the visible blood vessels, yielded a decrease in the 
average of blood vessels per area between 1 day and 1 week, and an increase in the average 
between 1 week and Adult. From literature, SPARC, a protein, is one of the growth factors 
involved in the growth and development of blood vessels. To test this hypothesis, I performed a 
Western Blot procedure. By extracting proteins from rat hearts, mnning an electrophoretic gel, 
and transferring them to a membrane, I was able to use a primary and secondary antibody to 
recognize the SPARC protein. The reaction between an enzyme, alkaline phosphatase, and the 
substrates N B T and BCIP, produced a blue color on the membrane, making the proteins visible. 
By comparing the molecular weight of SPARC with a chart, I determined which "blue color" 
represented it and its intensity in different aged rats. Results yielded that there was a larger amount 
of SPARC in younger rats that decreased as they matured. 
S Y N T H E S I S O F A D N A G Y R A S E I N H I B I T O R 
Nalini Calamur, Illinois Mathematics and Science Academy, Aurora JL 60506 
lina@imsa.edu (e-mail) 
Mentor 
Robin M. Zavod, Assistant Professor, Chicago College of Pharmacy, Midwestern University, 
Downers Grove IL 60515; (630)515-6478 
Along with sterioselectivity at both the C-7 and the N - l loci, certain functional groups on the 
quinolone nucleus are partially responsible for the biological activity of D N A gyrase inhibitors. 
The C-7 substituted quinolones and related derivatives have been studied, but the specific effects of 
the chiral substituents at this position have not been well established. It is unclear what role the 
functional groups and their relative positions on the piperazine ring play in determining the activity 
of the antibacterial agent. This study's primary goal is to synthesize such a quinolone derivative in 
which the C-7 chiral piperazine is bound in rigid conformation, ultimately enabling the importance 
of functional groups and their relative positions in space to be observed. However , the focus thus 
far has been on the synthesis of the chiral piperazine itself. As this project is in its infancy, results 
relating to biological activity have not yet been realized. At its completion, it is anticipated that this 
study will further elucidate the mechanism of action of antibacterial agents. 
T R A C E R N A T E S T I N G U S I N G E L E C T R O P H O R E S I S A N D S P E C T R O M E T E R 
Jimmy Cheung, Illinois Mathematics and Science Academy, Aurora IL 60506 
paradize@imsa.edu (e-mail) 
Mentor 
Dr. Rajabather Krishnaraj, Section of Geriatric Medicine, University of Illinois at Chicago, 
840 South W o o d St., Chicago IL 60612-7323; (312)996- 6083 
Due to insufficient time to complete a thorough experiment, the following explains my participation 
in mentorship thus far. A series of human blood samples were tested to calculate the amount of 
RNA were present, if any at all, by isolating the RNA and checking in either a electrophoresis gel 
or in a spectrometer. Each series contained two samples, a control blood sample, and a ConA 
blood sample. All tests were done in same conditions, and amounts of reagents were uniform 
throughout the experiment. For results, it was concluded that no samples that were tested, 
contained any noticeable traces of RNA. Testing process contained centrifuging, diluting and 
identifying the RNA pellet after multiple steps of isolating. Further experiments on different blood 
samples and different blood types will follow in the future. 
S T U D I E S W I T H I N T H E A D V A N C E D P H O T O N S O U R C E P R O J E C T T O C R E A T E 
A P U R E R L I G H T S O U R C E . 
Maurice Chung, Dlinois Mathematics and Science Academy, Aurora EL 60506 
Mentor 
Dr. Yong-Chul Chae, Advanced Photon Source, Argonne National Laboratories, 
9700 South Cass Avenue, Argonne JL 60439-4803; (630)252-3198 
The particle accelerator at Argonne National Laboratories contains particles that travel practically at 
the speed of light. The particle beam is supplied by an electron gun and travels through several 
modulating areas, where it is deflected by a series of magnetic fields, enters and circulates the 
storage "ring" where it emits radiation, and finally is allowed to bombard a target. When the 
particles bombard the target a detector measures the permeability, strength, or the integrity, among 
other things, of the target material. By producing a tighter, more refined, and controlled beam the 
analysis of the target material can be greatly improved. The purpose of the Advanced Photon 
Source is exactly that - to create a purer particle beam by altering the structure of the accelerator. 
Because of the great expense of mnning the accelerator, 1 cannot make direct changes upon the 
accelerator itself, but by mnning simulations available at the Argonne computer workstations I can 
"experiment" with creating a better beam as well as learn more about particle physics and the great 
number of uses of the accelerator. 
S E A R C H F O R V I O L A T I O N O F C H A R G E C O N J U G A T I O N I N V A R I A N C E I N 
E L E C T R O M A G N E T I C P I - Z E R O D E C A Y 
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julie@imsa.edu (e-mail) 
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wah@hep.uchicago.edu (e-mail) 
Historically, much progress has been made in elementary particle physics after symmetry breaking 
discoveries, such as parity violation and charged conjugate parity violation in weak interaction. 
Theoretically, charge conjugation invariance is conserved in electromagnetic interaction, and 
presently there is no experimental evidence of violation. The KTeV (Kaons at TeVatron) 
experiment at Fermi National Accelerator Laboratory is currently collecting data with a state-of-the-
art detector. This data allows the search for the decay mode pi-zero to three gamma rays, which 
violates charge conjugation symmetry if observed. The pi-zero comes from the copious K-long to 
three pi-zero decay. The search looks for the signature of the first pi-zero decaying to two gamma 
rays, the second pi-zero decaying to an electron, a positron, and a gamma ray, and the third pi-zero 
decaying to three gamma rays. Analysis algorithms based on relativistic kinematics and geometric 
constraints are being developed to reconstruct these events. KTeV will provide data at least ten 
times more sensitive than any previous search. 
F U N C T I O N A L A N A L Y S E S A N D P O L Y M E R A S E C H A I N R E A C T I O N ( P C R ) 
D E T E C T I O N O F H U M A N I M M U N O D E F I C I E N C Y V I R U S T Y P E 1 (HIV-1) 
P R O T E A S E G E N E . 
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seldon@imsa.edu (e-mail) 
Mentor 
Dr. Yuqi Zhao, Director of the Molecular Diagnostics Laboratory, Children's Memorial Hospital, 
Northwestern University Medical School, 2430 N. Halsted, CMJER 218, Chicago JL 
60614; (773)880-6608; yzhao@nwu.edu (e-mail) 
HIV Protease inhibitors are very efficient antiretroviral drugs in killing the AEDS vims known as 
human immunodeficiency vims type 1 (HIV-1). It is not able to eliminate it, however , since HLTV-
1 can mutate into d m g resistant forms. The polymerase chain reaction (PCR) can be used as a 
simple method to detect the HEV-1 protease gene in infected cells. With a pair of protease specific 
primers, designed specifically for this experiment, the viral gene can be amplified from infected 
cells. The inclusion of restriction endonuclease sites in the primers allow for the molecular cloning 
of the gene into an expression vector for functional studies in yeast. A fission yeast model system 
is used to study the function of the HTV-1 protease gene from both drag sensitive and drag 
resistant viruses. Schizosaccharomyces pombe has been used as a unique model system to study 
other HTV-1 viral gene expressions, because of its similar functionality to that of human cells. 
Restriction mapping, D N A sequencing, and PCR amplification were used to confirm the clones' 
successful insertion of HEV-1 protease gene into the yeast expression vector. The vector 
containing the protease gene has been transformed into S. pombe cells so that further observations 
will be made on the subcellular effects of the protease gene and how drag-sensitive protease differs 
from the drag resistant gene. 
C O Y O T E P R O J E C T II: F U R T H E R S T U D I E S O F P O T A W A T O M I L I F E A N D 
C U L T U R E T H R O U G H A N I N T E R A C T I V E D A T A B A S E A N D W E B P A G E 
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Aurora EL 60506; (630)907-5985; connolly@imsa.edu (email) 
The Coyote Project is a collaborative undertaking with the Indian School in Wilson, Michigan to 
collect, explore and share Potawatomi history and culture. Potawatomi artifacts from the 
Smithsonian Institute and other museums were photographed and the images digitized to CD-
ROM. A separate but related component of the project was the creation of computer maps which 
indicate the changing geographic influence of the Potawatomi. The collaboration resulted in a 
database of Potawatomi history, artifacts, and culture. 
This year, the database was updated, increased, and formalized. Various aspects of Potawatomi 
life were studied including narratives of the Potawatomi, traditional Potawatomi myths and stories, 
songs written by a Potawatomi chief, and information pertaining to the images of the artifacts. 
This information and lore, along with images of artifacts were incorporated into an interactive 
database. The Coyote website offers insights on Potawatomi history and culture to individuals 
interested in Native American studies, as well as anyone seeking a technological model to preserve 
the past. The website address is: http://Dell-PC.rh7.imsa.edu/CoyoteDatabase/index.htm. 
T H E I N T E R A C T I O N B E T W E E N P H O S P H O R Y L A T E D A N D 
D E P H O S P H O R Y L A T E D B E T A C A S E I N A N D B I N D I N G 
I M M U N O G L O B U L I N S P R O T E I N 
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Mentor 
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Ave. Chicago JL 60607-7173; (312)996-5416; Blond@uic.edu (e-mail) 
The Binding Emmunoglobuline Protein (BiP) aids the synthesis of polypeptides to translocate 
across the membrane of the endoplasmic reticulum. Then it chaperones their folding into their 
proper tertiary and quaternary structures so that functional proteins may be secreted. Caseins are 
secreted in phosphorylated and non-phosphorylated forms in milk. Caseins do not adopt a definite 
three-dimensional structure although they contain some elements of secondary structure. Because 
BiP binds to unfolded polypeptides, it was hypothesized that beta casein would be a good substrate 
for the chaperone. I tried to determine whether or not there is binding between phosphorylated and 
dephosphorylated beta casein and BiP. I purified plasmid DNA used to express murine B iP in 
Escherichia coli. I used purified BiP and ran native gel electrophoresis to determine whether there 
is interaction between BiP and casein. I have used casein kinase to phosphorylate casein. 
R E S P O N S E O F M I C R O G L I A L C E L L S T O I N D O M E T H A C I N A N D A G I N G 
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Mentors 
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Microglial cells behave as the brain's immune system. When activated, they change to a larger 
phagocytotic state. These activated cells can be detrimental to neuronal cells, and can become 
activated by plaques characteristic of Alzheimer's. We tested the hypothesis that microglia 
progress toward a more active state and become more capable of causing injury with age. A 
working procedure was developed that could stain microglial cells on brain slices from mice using 
antibodies. Antibody MAC-1 was used to determine if microglia were becoming more activated. 
An increase in staining with MAC-1 suggests that activation states of microglial cells increase with 
age. Also, we tested whether full-blown activation of microglia in the adult mice is kept "in check" 
by prostaglandins (small sized lipids). This was accomplished by testing the effects of 
indomethacin on the activation states of microglia. Indomethacin suppresses the formation of 
prostaglandins, which may have protective qualities against inflammation. Our results show that 
the adult mice brains treated with indomethacin had a higher percentage of cells in the activated 
states. These results confirm our hypothesis. We question whether drugs, such as indomethacin 
or aspirin, should be taken to reduce the incidence of Alzheimer's disease. 
M E A S U R E M E N T O F T H E CP V I O L A T I N G P A R A M E T E R d: T H E K A O N L O N G 
C H A R G E A S Y M M E T R Y I N T O K E 3 
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gus@imsa.edu (e-mail) 
Mentor 
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The discovery in 1964 of C P violation (Christenson, Cronin, Fitch, and Turley, Phys. Rev. Lett. 
13, 138 (1964)) significantly impacted elementary particle physics by identifying a mechanism 
capable of distinguishing matter from antimatter. Most explanations of the asymmetry between the 
abundance of matter and antimatter in the universe rely on such a phenomenon (KTeV Design 
Report, 1992). The discovery in 1977 of the b quark made possible Standard Model predictions 
for several C P violating parameters. Comparing their predicted value and experimental value will 
determine if the Standard Model can account for the phenomenon. A group of experiments 
designed to refine measurements of C P violating parameters, including Fermilab's E731 and 
CERN's NA31, found numerically similar but qualitatively different results, leaving the origin of 
C P violation unknown. Our analysis attempts to refine the measurement of d, which represents the 
charge asymmetry in the Klong decay into Ke3. This effect arises from an uneven mixture of the 
kaon and antikaon contributing to the Klong. 
T H E R I G H T T O D I E F R O M A H E R M E N E U T I C S V I E W P O I N T 
B. T. Dumser, Dlinois Mathematics and Science Academy, Aurora EL 60506 
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D o we have a right to die? The right to die is an ethical question that is facing all of the advanced 
nations of the world. I attempted to explore this issue by reading at least five books, 15-20 
articles, current newspaer accounts, and through extensive conversations with my mentor , while 
focusing most intently on the issue in the United States and the Netherlands. Euthanasia there is 
practiced but remains illegal. The results of my research include a comprehensive look at the 
subject of biomedical ethics, with an extensive evaluation on the right to die. My presentation will 
compare the perspectives and highlights of positions for and agains the right to die. Finally, I will 
conclude with my own personal opinion on the issue. 
A U T O A N T I B O D I E S I N P A T I E N T S W I T H P E R I P H E R A L N E U R O P A T H Y 
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Antibodies reactive with peripheral nerve antigens are increasingly identified in sera of patients 
with neurological disorders and, in some cases, have become useful diagnostic markers. Whether 
these 'autoimmune neuropathies' are caused by the antibodies or if the antibodies occur in the 
serum as an unrelated event is currently a matter of intense debate. For the majority of patients with 
peripheral nerve disease (neuropathy) associated with immune abnormalities, however, the identity 
of the immune target remains unknown. In this study, sera from patients with different types of 
peripheral neuropathies were screened by Western immunoblot for the presence of IgG- or IgM-
antibodies reactive against proteins present in homogenates of human brain, rat brain, rat peripheral 
nerve, or rat skeletal muscle. Western blot methodology involves several steps including 
polyacrylamide gel electrophoresis of proteins, electrotransfer of resolved proteins onto a 
nitrocellulose sheet, and immunoblotting of reactive antigens using a dilution of the patients' 
serum. High-titer antibodies reactive with a 205-kDa protein in skeletal muscle (presumably 
myosin) were detected in the sera of 90% of patients with diabetic neuropathy (n=10), 43% of 
patients with monoclonal gammopathy (n=7), 75% patients with chronic inflammatory 
demyelinating polyneuropathy (n=4), and all patients with sensorimotor neuropathy (n=4). None 
of the sera from control subjects (n=8) were immunoreactive with this protein. These preliminary 
findings suggest the possible cause of nerve tissue impairment is due to an autoimmune 
mechanism. 
P A T T E R N S O F A C T I V I T Y , S O C I A L C O N S C I O U S N E S S , A N D C U L T U R E IN 
E U R O P E , 1300-1800: A N A L Y S I S T H R O U G H B I O L O G I C A L P E R S P E C T I V E 
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Recently, the attempts to study history in an innovative, unconventional way have been vastly 
augmented. My project is a cross-disciplinary, model-based analysis of historical processes, 
forces, and mechanisms of social response in pre-industrial Europe that establishes the connection 
between structure and function of social formations and biology through recognition of common 
trends, on socioeconomic, as well as symbolic/cultural level. Some of the areas of reference 
applied to historical patterns include cellular organization and exchange, stable ingredients, cycle of 
replacement of metabolically inert configurations, aging and regeneration, borders , 
compartmentalization, and Gaia theory. Discussion of primordial pattern in biology and sociology, 
as well as effect of diseases and natural factors upon society, provides an area of convergence for 
biological and social motifs in history on a quantifiable level. Through the use of mathematical 
data and theories from literature, a hypothesis is proposed concerning the internal and external 
correlation between society, consciousness, and biological regulation. The choice of era and place 
warrants cultural exploration that illustrates the dimensions of human being in the vast world. 
C O M P A R I S O N O F E N D O S C O P I C A S S I S T E D D I S S E C T I O N T E C H N I Q U E S F O R 
P L A C E M E N T O F T I S S U E E X P A N D E R S T H R O U G H M I N I M A L I N C I S I O N S VS. 
S T A N D A R D T E C H N I Q U E S U T I L I Z I N G L A R G E R I N C I S I O N S . 
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The ability to increase available local tissue by soft tissue expansion has led to a rapid increase in 
the use of tissue expanders in clinical practices. Tissue expansion is utilized in a wide range of 
both congenital and acquired problems to provide additional soft tissue coverage. Endoscopy, 
from "endo" meaning "inside" and "skopein" meaning "to examine," is the visual examination of 
the interior of a body cavity, structure, or hollow organ. W e present a series of forty expanders in 
twenty-four patients where expanders were placed using endoscopic assisted dissection through 
minimal incisions (usually 2cm or less). In this series, there was one complication on an expander 
in the lower extremity which led to removal of the expander and abortion of the procedure, hence a 
complication rate of .025%. We compared this series of patients to Children 's Memorial 
Hospital ' s own series of 537 expanders in 371 patients over a 13-year period in which standard 
dissection techniques were used, and to the published literature. Endoscopic assisted dissection 
was found to decrease the complication rate and reduce the overall morbidity. We feel that minimal 
incision surgery has the opportunity to shorten the overall length of time required while increasing 
patient comfort and compliance. 
P A T E N T L A W A N D ITS R E A L L I F E A P P L I C A T I O N S 
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W e will begin by raising the question: "Does patent law really create the innovative competition that 
enhances our standards of living?" Supporters of patent law argue that it promotes innovation and 
disseminates useful information to the public. Critics of patent law argue that it is ineffective, 
hindering rather than helping the progress of science. In order to answer this question, we will 
first discuss the basic principals behind a patent. Then we will concentrate on two specific cases 
representative of the complexity involved in the patent approval process. One of these examples is 
the admissibility of electronic notebooks in the court of law and how that is affected by the 
regulations necessary for patent approval. 
E F F E C T S O F E L E C T R I C A L F I E L D S O N P R O T E I N K I N A S E C I S O Z Y M E S A N D 
O T H E R S I G N A L T R A N S D U C T I O N K I N A S E S 
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Electrical and electromagnetic fields have been shown to have a wide range of effects on biological 
systems. Protein Kinase C (PKC), an enzyme that has important function in the normal signal 
transduction pathway, has been shown to be inhibited by 60 Hz A C electrical fields. In this study, 
human leukemia cells (H-9) were exposed to 60 Hz AC electrical fields (330 mV/cm) for 60 
minutes, or to the P K C stimulant, phorbol 12-myristate 13-acetate (PMA). Subsequently, cells 
were fixed and stained using a range of antibodies specific for P K C isozymes (alpha, beta, delta, 
epsilon, gamma, zeta), and M A P Kinase, JUN Kinase, or phosphotyrosine, and these specimens 
were then viewed using fluorescence microscopy. There were no significant effects of the 
electrical fields on P K C alpha, beta, gamma, or epsilon, or on J U N and M A P Kinase 
distributions. However , the intracellular distributions of P K C zeta and delta and of the 
phosphotyrosine were markedly altered in the electric field treated groups. T w o very important 
components of signal transduction are altered by electrical fields, and this could have far-reaching 
consequences for normal cell function and carcinogenesis. 
G O W E S T : W E B - E N A B L E D S N M P T R A V E R S A L 
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SNMP, the Simple Network Management Protocol, can be used to not only gather information 
about computers and devices on a network, but also to control aspects of how these devices work 
and interact with each other. W E S T is a CGI-based World Wide Web interface to S N M P , and 
thus enables anyone to gather information quickly and easily on any computer with a web browser. 
W E S T was written in the Perl programming language, the language of choice when working on 
the Web, and on the Linux operating system — the freely available *nix clone for Intel-based 
computers .WEST, SNMP, and CGI will all be discussed. 
T H E E F F E C T O F A N T I - C D 3 0 A N T I B O D I E S O N T H E F U N C T I O N O F C D 3 0 
A N D C D 3 0 L 
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CD30 is a membrane glycoprotein receptor expressed by activated lymphocytes in some 
malignancies. It is believed to play a role in lymphocyte proliferation, survival and malignant 
transformation. A number of anti-CD30 antibodies exists, although it is not known which if any 
bind to functional epitopes of CD30 and block the binding with CD30L. An assay was first 
developed to measure the ability of the anti-CD30 antibodies, Hefi, Ki-1, and Berh-2, to block the 
binding of an soluble CD30 fusion protein with its ligand. W e determined whether, if any, anti-
CD30 antibodies would bind to the CD30 molecule, therefore blocking the interaction between 
CD30 and CD30L. W e tested the anti-CD30 antibodies effectiveness to inhibited CD30L binding 
by CD30, and C D 3 0 triggering by CD30L. The results indicate that the antibodies Berh-2, Ki-1, 
and Hefi bound with CD30 to a comparable degree. From those assays, we discovered that Berh-
2 and Hefi blocked CD30 and CD30L interaction therefore suppressing the induced cellular 
responses. It was also discovered that Ki-1 acted as agonist, inducing cellular responses similar to 
CD30L when bound to CD30. 
A C O M P A R I S O N B E T W E E N C H I N A ' S L E A D I N G C I T I E S A N D H O N G K O N G 
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With double-digit growth of its GDP, China is quickly becoming one of the world ' s top economic 
superpowers. However , they have not fully adapted to the idea of capitalism and are still behind 
the first world in terms of modernization. As a British colony, Hong Kong has become a trading 
hub for billions of dollars worth of goods, and is a perfect of example of modem economic policy 
and practice. What does China ' s acquisition of Hong Kong in July of this year mean for this 
developing power? What impact will it have on China 's economic policy? This project compares 
Hong Kong with the three top cities in China in terms of statistics and policy in order to 
hypothesize on the possible outcome of the transfer. 
N U C L E A R M A G N E T I C R E S O N A N C E ( N M R ) I M A G I N G I N T H E O R Y , 
P R A C T I C E A N D Y O U 
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Nuclear magnetic resonance (NMR) is simply a technique for imaging objects in up to four 
dimensions. Unlike x-rays and other such imaging techniques, N M R is a non invasive method 
which does not disturb the sample. Due to the nature of N M R , physics, mathematics, and 
chemistry are integrated together in our understanding of the phenomena. Thus, the presentation 
will consist of two parts: a classical mechanics approach to N M R theory and the various 
mathematical methods used to interpret collected data. In addition, real-world applications will be 
discussed to give a utilitarian aspect to N M R imaging, thereby appeasing both purists and practical 
thinkers. 
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Our current judicial system is perpetually overburdened. Given the growing populations of Kane , 
Kendall , and DeKalb counties, which comprise the 16th Judicial Circuit, this excess will 
undoubtedly continue. Can our current system realistically survive under the increasing pressure? 
This issue is one that could prove severely problematic in the future if we do not plan accordingly. 
This analysis involves population, employment, crime, and funding to determine possible 
alternatives to our current system. Data for each of these categories over the last fifteen years was 
collected and projected to produce expected values twenty years into the future. These projections 
produced some idea of our future with the current judicial system. Other possible systems will be 
introduced and compared, eventually culminating in a recommendation for the best system. 
T H E E F F I C I E N C Y O F D E L I V E R I N G P E P T I D E N T 1 3 T O R A T S 
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Peptide N T 13 is a potential pharmaceutical agent for cognitive enhancement. In order to progress 
its pharmaceutical development, we needed to first show that the peptide crosses the blood-brain 
barrier (BBB). W e then needed to determine a noninvasive method to deliver the peptide. 
Transnasal delivery was of particular interest to us since it would allow the peptide to quickly enter 
the C N S circulatory system via the mucosa membrane. It also has the advantage of not being a 
particularly noxious method of delivery. W e determined B B B permeability by injecting a mixture 
3 14 
of [ H ] N T 1 3 and [ Cjantipyrine directly into the carotid artery of Sprague Dawley rats and 
evaluating the efficiency of N T 13 permeability relative to antipyrine. The feasibility of transnasal 
3 
delivery of the peptide was then determined by direct application of [ H]NT13 to the nares of rats. 
In both experiments, the amount of peptide found in brain was determined by liquid scintillation 
counting. Our results suggest that 1) the peptide is permeable across the BBB, and 2) transnasal 
delivery of the peptide is a feasible means of administration. 
I S O L A T I O N O F A T R A N S P O S A B L E E L E M E N T IN T H E S M U T F U N G U S 
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In certain strains of the smut fungus Ustilago violacea, an unusually high rate of mutation (unstable 
strains) for the carotene pigmentation phenotypes was observed and studied [Garber, E.D. and 
Ruddat, M . Theoretical Applied Genetics. 89: 838-846. (1994)], leading to the hypothesis that a 
transposable element (TE) or "jumping gene" was involved. A search for molecular evidence for 
the TE was initiated. W e were particularly interested in the carotenoid genes that are encoding the 
pigments coloring the sporidial colonies. To locate the TE, DNA from stable and unstable strains 
of the fungus were isolated, cut with restriction endonucleases, and electrophoresed. W e will use 
the marker carotene gene cloned in a plasmid in E. coli, label it, and hybridize it with the carotene 
gene in the stable and unstable smut strains. This procedure will permit us to isolate the carotene 
genes from the smut strains. W e hypothesize that the gene from the unstable strain contains the TE 
in the carotene gene. Therefore, mis carotene gene will migrate slower in agarose gels than the 
carotene gene from the stable strain. Southern blots will thus show a larger-sized carotene gene 
from the unstable strain than that from the stable strain. 
B I O M E C H A N I C S O F W R I S T T E N D O N T R A N S F E R : E X T E N S O R C A R P I 
U L N A R I S T O E X T E N S O R C A R P I R A D I A L I S B R E V I S 
Ariel M. Herrmann, Dlinois Mathematics and Science Academy, Aurora IL 60506 
avatar@imsa.edu (e-mail) 
Mentor 
Dr. S. L. Delp, Departments of Biomedical Engineering and Physical Medicine and Rehabilitation, 
Northwestern University, and Sensory Motor Performance Program, Rehabilitation 
Institute of Chicago, 345 East Superior St., Chicago JL 60611; (312)908 8860; 
delp@nwu.edu 
En patients with spinal cord injury, the tendons of some muscles are routinely detatched from their 
insertions and rerouted to compensate for lost function and restore voluntary motion. One muscle 
of the lower arm, the extensor carpi ulnaris (ECU), is frequently transferred to the extensor carpi 
radialis brevis (ECRB), another such muscle and a key extensor of the wrist, to augment wrist 
extension and provide a base for finger flexion after spinal cord injury. This study was conducted 
to quantify how this transfer affects the moment arms, force-generating capacity, and moment-
generating capacity of the E C U over a range of wrist flexion/extension. A graphics-based 
computer model of the upper extremity was used to simulate the muscle geometry before and after 
transfer, using experimental measurements of the muscle-tendon paths. The maximum isometric 
extension moment of E C U increased significantly over the range of motion modeled after transfer 
to ECRB. The extension moment generated by E C U varied more with wrist flexion angle after 
transfer due to increased moment arm and broadened operating range on the muscle force-length 
relation. The simulations highlight the need for proper intraoperative tensioning of the E C U to 
maximize its isometric force-generating potential over the functional range of motion. 
O S T R I C H A N T I - a G A L , C H I C K E N A N T I - a G A L , A N D GRIFFONIA 
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Xenotransplantation using pig organs transferred to humans has been considered as the most 
feasible model because of the physiological similarities between the species and availability of pig 
organs. However , pig endothelial cells express an aGal epitope not found on human cells. The 
aGal epitope in foods and gut flora presumably elicits anti-aGal antibodies in the human, which 
comprise approximately 1 % of the blood total immunoglobulins. Binding of human anti-aGal to 
aGal epitopes of porcine endothelial cells initiate complement activation resulting in cell lysis and 
other system activations which cause an immediate rejection of the organ known as hyperacute 
rejection. In this study it was shown that the ostrich yolk IgY and chicken yolk IgY fractions 
contained anti-aGal antibodies, which were titered using ELISA analysis. Through ELISA 
analysis the lectin, Griffonia simplicifolia-I, was also shown to have similar aGal binding 
properties. The reactivities of ostrich, chicken, and human anti-aGal antibodies exhibited a similar 
pattern of reactivities to a number of aGal antigens. This study also demonstrated the extent to 
which these avian anti-aGal antibodies could block human anti-aGal antibodies binding to aGal 
antigens. The data suggest that all three could be used to pre-treat porcine organs and lead to the 
possibility of longer maintenance of porcine organ transplant. 
S A F E T Y C R I T I C A L E X A M I N A T I O N O F T H E U S E O F A M I C R O P R O C E S S O R 
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This research project centered around the establishment and safety-critical evaluation of the use of a 
HC05 Motorola microprocessor to control a model railroad grade crossing. Following the 
programming of the microprocessor to control the basic function of the system, specific safety 
sequences were to be implemented. The basic program lowered and raised the gates under 
appropriate circumstances. The results of this project yielded the inclusion of certain safety-critical 
implementations. In accordance with the U L 1998 safety standard, these adaptations largely 
compare the H C 0 5 microprocessor through a detailed analyses of operations performed by the 
technology with the expected or "correct" operations. This end was achieved through the inclusion 
of certain plausibility checks of our sensor readings, a transparent galpat test on the accumulator 
and index register, a basic R A M memory check, and the implementation of a Fletcher 's checksum 
on read-only memory of the HC05 Microprocessor. Our results will be communicated through the 
presentation of logical code, flow charting, fault tree analysis, and a detailed explanation of the 
specific safety-critical methodologies administered to our system. 
T H E E F F E C T S O F P R O C E S S V A R I A B L E S O N M I C R O E N C A P S U L A T I O N O F 
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The purpose of this research is to study the effects of four process variables: p H of the external 
aqueous phase, emulsifier concentration, drag:polymer ratio, and the volume ratio of the organic 
phase and the aqueous phase on the percentage of drag entrapment, the size of the microcapsules, 
and on the rate at which the pure drag is released from the finished microcapsules. 
Microencapsulation is the term that describes the various techniques used to wrap either individual 
particles or aggregates of particles within a polymeric coat or matrix (Krowczynski, 1987). In 
using the solvent evaporation method the drag, Atenolol, is dispersed in the polymer solution of 
ethylcellulose and the organic solvent dichloromethane. This mixture is then dripped into the 
aqueous phase which contains a phosphate buffer of a fixed pH and the emulsifier, gelatin. The 
new mixture is then mixed, centrifuged, and dried. The resulting microcapsules are then sieved for 
size and weight analysis. The results of the tests performed on the microcapsules formed by this 
method are then evaluated using a statistical method to find the optimum conditions for 
microencapsulation. 
C H A R A C T E R I Z A T I O N O F T H R E E N E W H E A T S H O C K P R O T E I N 
P O L Y C L O N A L A N T I B O D I E S : a - C Y P 4 0 , a -Hdj -1 , A N D a - H S P 9 0 
Kim Ishida, Illinois Mathematics and Science Academy, sewanee@imsa.edu (e-mail) 
Mentors 
Richard I. Morimoto, Ph.D., Johns Evans Professor in Molecular Biology and Chairman, 
Department of Biochemistry, Molecular Biology and Cell Biology, Northwestern 
University, 2135 North Campus Drive, Evanston EL 60208-3500; 847-491-3340; 
morimoto@casbah.acns.nwu.edu (e-mail) 
Susan Fox, Department of Biochemistry, Molecular Biology and Cell Biology, Northwestern 
University, 2135 North Campus Drive, Evanston JL 60208-3500; 847-491-3714; 
suefox @ casbah. acns .nwu .edu (e-mail) 
All living organisms contain a set of cellular proteins called Heat Shock Proteins (HSP ' s ) . These 
proteins are induced when cells are exposed to temperatures above their normal physiological 
growth temperature. HSPs are also induced by many other types of stresses, such as oxidative 
stress, exposure to heavy metals, and viral infections. Their induction helps the cells to tolerate 
those stresses thus prolonging cell survival. HSPs have been found to play a major role in many 
areas of molecular and cell biology, primarily in maintaining proper protein folding. It has been 
demonstrated that some members of the heat shock protein family have distinct roles in protein 
folding (chaperoning) activity. Hdj-1 homologs have been shown to refold denatured substrate. 
Our laboratory evaluates the human molecular chaperone Hdj-1 as a model for protein refolding. 
HSP90 , another human molecular chaperone, can maintain the substrate in a folding competent 
state. Recently, our lab has shown that cyclophilin 40 (CYP40), an important component of 
steroid receptors, also has maintenance function. Many laboratory techniques require antibodies 
for the study of protein structure and function. The preparation of antibodies against H S P 9 0 , 
CYP40 and Hdj-1 will be useful for the detection of those proteins by Western blot and 
immunofluorescence analysis. Results presented in this presentation show that the polyclonal 
antibodies detect purified protein but require a higher titer to detect whole cell extract protein. 
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S C I E N T I S T S IN T H E M E D I C A L W O R K P L A C E 
Shilpa Iyer, Illinois Mathematics and Science Academy, Aurora EL 60506 
shilpe@imsa.edu (e-mail) 
Mentor 
Stacy A. Wenzel , Ph.D., Center for Research on Women and Gender, University of 
Illinois at Chicago, 1640 W. Roosevelt, Chicago EL 60608-6900; (312)413-7423; 
swenzel@uic.edu (e-mail) 
The purpose of my research was to learn about the experiences of Chinese-American women 
scientists in the workplace. After researching womens ' experiences in science and in the 
workplace as well as the history of Chinese women in America and China, I had a number of 
questions. To answer these questions I interviewed four Chinese-American women scientists who 
live in the Chicago area. With each woman I conducted an hour long interview using open ended 
questions. I have made a video documentary of these interviews. This video will show the 
experiences of Chinese-American women in the workplace. In conducting interviews I learned of 
the concerns and changing experiences of women in science. These topics will be discussed and a 
short section of an interview will be shown. 
A N T I R E T R O V I R A L E F F E C T S O F C - R E A C T I V E P R O T E I N A G A I N S T H I V 
Tonushree Jaggi, Dlinois Mathematics and Science Academy, Aurora JL 60506 
tonu@imsa.edu (e-mail) 
Bryan Kim, Dlinois Mathematics and Science Academy, Aurora EL 60506 
bmkim@imsa.edu (e-mail) 
Mentors 
Elizabeth Dennis, Infectious Disease Laboratory, Section of Maternal and Pediatric ADDS, 
Children's Memorial Hospital, Chicago IL 60614; (773)880-4907 
William Kabat, Infectious Disease Laboratory, Section of Maternal and Pediatric ADDS, Children's 
Memorial Hospital, Chicago EL 60614; (773)880-4907 
C-Reactive Protein (CRP) has long been recognized as a reactant of the acute phase of innate 
immunity. Preclinical trials in Rhesus monkeys and in-vitro studies done at the National Institutes 
of Health (NIH) and at the Infectious Disease Laboratory at Children's Memorial Hospital showed 
that a recombinant form of the protein termed r-modified C-Reactive Protein ( rmCRP) had 
inhibitory effects against SIV and lab strains of HIV. Our research attempted to examine the 
limitations and optimal conditions for the protein's function, and investigate its activity in adult and 
pediatric clinical HEV-1 strains. 
En our first set of trials, we examined the effects of various concentrations of m C R P in HEV 
infected cells. Viral fractions affected were determined by P-24 antigen assay, which showing an 
average inhibitory concentration (IC50) of approximately 20 micrograms/mL. Using the same 
methods, we determined the activity of rmCRP is dependent on the relative size of viral input, but 
independent of insolubleor soluble phase. Tests of pediatric and adult clinical strains revealed 
similar activity as determined with laboratory strains of HEV-1. rmCRP activity does not appear to 
be affected by phenotypic characteristics of the viral strains tested. 
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Our experiment functioned under the hypothesis that we as aerobic organisms expose our D N A to 
reactive oxygen species. Our D N A may be oxidized when we undergo stress caused by 
environmental factors such as poor diet, disease, strenuous or sporadic exercise, skipping lunch, 
or lack of sleep. Although our bodies have natural defenses to prevent this oxidation and repair 
damaged DNA, they may be overwhelmed and weakened over time. Our research did not focus on 
the mechanics of this process, but rather the prevention of oxidation using dietary antioxidants. 
The whole research project will take over four years to complete, and our contributions were made 
in the beginning. W e began by synthesizing one of the most abundant oxidized D N A nucleosides, 
thymidine glycol. W e purified our product using high-performance liquid chromatography 
(HPLC). The identity of the product was confirmed using electrospray mass spectrometry. We 
later quantified daidzein, which is a plant produced antioxidant contained in a honey extract. This 
compound may be beneficial in the prevention of oxidative stress and chronic stress-related 
diseases such as breast cancer. 
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A reconstruction of Fort St. Louis de Dlinois was designed based on archaeological records and 
French historical documents. A digital fort was built and rendered in Specula Enfini-D 3.0, a 3-D 
animation program. The rendered movies were then edited in Adobe Premiere 4.0. The finished 
movies were exported to Director 5.0 and converted into an easy-to-use, interactive format. The 
final effect gives the illusion of being able to "walk" through the fort without the real fort being in 
existence today. 
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The purpose of this study was to determine if estrogen levels affected the response to amphetamine 
during the follicular and luteal phases of the menstrual cycle. Twelve women participated in a 
study for their luteal and follicular phase for two consecutive menstrual cycles. In the luteal phase 
estrogen levels are very high, whereas in the follicular phase estrogen levels are very low. Over 
the course of the study the women received either a 15-mg dose of amphetamine or placebo at the 
different phases with a randomized start order. Subjects received each amphetamine and placebo at 
each phase. At the end of each session they were given a questionnaire asking if they had felt 
effects of the drug and if they liked the effects. The hypothesis was that as the estrogen levels 
increased the ratings of how much they "liked" the drag would increase as well. Subjects reported 
feeling and liking amphetamine over placebo. Contrary to the hypothesis, estrogen levels were not 
found to affect the response to amphetamine. 
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There has been research done on the perception of coercion for the involuntary psychiatric patient, 
but there is very little information on the perception of the voluntary psychiatric patient. The 
objective of this study is to identify the behaviors that voluntary adult patients may or may not 
perceive as coercive. The data for this study will be collected using small focus groups. 
Informants for this study will be voluntary patients on the adult psychiatry unit w ho agree to 
participate and sign a consent to participate in the study. The participants will share their 
experiences and feelings on their admissions process, and there will also be questions asked by the 
facilitators. The discussion will be audio-recorded and will later be turned into a written transcript. 
The data will then be entered into the NUDIST program, in which it can be examined and studied. 
Specific Aims: 
1. Explore patients' perceptions of potentially coercive behaviors of psychiatrists and staff. 
2. Identify those types of activities, for example, being restrained, which are the most often 
perceived as coercive and those activities which are less often perceived as coercive. 
3. Identify process dimensions that influence patients' perceptions of these behaviors. 
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Hyper IgM syndrome, a primary immunodeficiency disease, causes the immune system of affected 
children to be inadequately protected form infection. Hyper IgM patients fail to make a certain 
protein known as CD40 ligand, which signals the B-cells, used in making antibodies, to switch 
from making IgM to IgG and IgA. W e studied a patient with this syndrome to try to determine the 
genetic basis for the lack of CD40 ligand. After developing a working understanding of how 
D N A , RNA, genes, proteins, and other components of white blood cells work, we obtained a 
blood sample. Next , we extracted RNA from the peripheral lymphocyte, which had been treated 
with reagents known to induce CD40 ligand expression. cDNA was synthesized freom the RNA 
using reverse transcriptase. A cDNA copy of the patient's CD40 ligand m R N A was mae by P C R 
amplification using gene-specific primer oligonucleotides. This was cloned into a plasmid vector. 
Subsequent D N A sequency analysis showed that the patient made two disinct CD40 ligand RNA 
transcripts, one of which is normal and one which is abnormal. The abnormal sequence is missing 
58 nucleotides. Further studies to determine how the abnormal CD40 ligand protein interferes with 
expression of the normal protein are planned. 
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Macular degeneration and retinitis pigmentosa are retinal disorders that can lead to blindness. In 
many cases, the disorder involves the degeneration of photoreceptor cells. Photoreceptor cells are 
responsible for phototransduction, converting light energy to a nerve signal. The present work 
examines whether an artifical retina can be used to restore vision to these patients. A 
microphotodiode array was surgically implanted in the subretinal space of normal rabbits. These 
animals were followed to examine 1) if the retina would tolerate the implant, 2) if the implant 
would continue to absorb light and emit a current for a long time and, 3) if the implant made a 
functional connection with the neural retina. Retinal responses were recorded in response to 
infrared light; the implant is sensitive to infrared light while the normal retina is not. The results 
indicate that the implant is tolerated by the retina and continues to function for at least one year. In 
addition, the results suggest that the implant induces a retinal response that is sensitive to changes 
in retinal metabolism. Future studies are designed to elucidate the origin of this response and to 
develop a better implant that could be used to treat patients. 
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Nucleosides that are enzymatically modified posttranscriptionally are collected in the circulatory 
system and excreted in the urine. Modified nucleoside (MN) levels measured via H P L C are an 
indicator of RNA turnover, indicative of cell proliferation in the body. Elevated modified 
nucleoside levels have previously been correlated with some neoplasms. The purpose of this 
project is to determine whether excreted levels of urinary M N s in brain tumor patients can be used 
in a clinical setting for diagnostic and/or prognostic purposes. Pseudouridine (y), 7-methylinosine 
7 1 
(m I), and 1-methyladenosine (m A) are the three MNs which are being isolated and quantified for 
analysis. Pre-treatment values of high grade glioma (malignant) and meningioma (benign) patients 
are examined against healthy population groups, including pre-treatment values of a group of non-
7 1 
tumor craniotomy cases. The count frequencies in both tumor groups for y, m I, and m A appear 
to be larger at ranges of higher excretion levels compared to non-tumor surgical controls. The 
database is being analyzed for factors which may correlate with this apparent trend. The factors 
that are being analyzed are: tumor volume (from CT and MRI scans), medication(s), age, sex, 
treatments administered before and after the parameters of this investigation, and present health 
status. 
T H E P R E S E N C E O F T H E G L Y C O P R O T E I N D H O M O L O G U E IN T H E C E L L -
F R E E A N D C E L L - A S S O C I A T E D F O R M S O F V A R I C E L L A - Z O S T E R V I R U S 
Jane H. Kim, Dlinois Mathematics and Science Academy, Aurora DL, 60506; 
bandaid@imsa.edu (e-mail) 
Jeffrey M. Wang, Illinois Mathematics and Science Academy, Aurora JL 60506; 
iggy@imsa.edu (e-mail) 
Mentors 
Ben Z. Katz, M.D. , Associate Professor of Pediatrics, Northwestern University Medical School, 
Division of Infectious Diseases, Children's Memorial Hopsital, 2300 Children's Plaza, 
Chicago DL. 60614; (773)880-4187 
Bob Salimi, Research Technician Graduate Student, Children's Memorial Medical Center, Cmier 
Research Building, Chicago EL 60614; (773)880-8338 
Varicella-zoster v ims (VZV) and Herpes simplex virus (HSV) types 1 and 2 are classified as 
alphaherpesvirases. These two herpesviruses have certain genes and their protein products in 
common. However , one major HSV glycoprotein, glycprotein D (gD), does not have a known 
homologue in VZV. Varicella-zoster virus is also strongly cell-associated in tissue culture, where 
essentially no cell-free virus is found. In viral lesions (e.g. the vesicles of chickenpox), cell-free 
virus is readily seen. It is presently unknown why VZV is cell-associated in the laboratory but 
cell-free in lesions from infected individuals. The research of this project is to determine whether 
Varicella-zoster vims contains a homologue to glycoprotein D in its cell-free form, by comparing 
the same isolates of cell-free and cell-associated VZV for the presence of gD. It is important to 
determine if gD is found in VZV because it is essential for immunity and for the infectivity of the 
herpesviruses in which it is present. 
S T U D Y I N G E A R L Y H E A R T D E V E L O P M E N T : W H A T T H E P R E S E N C E O F 
m R N A F O R G R O W T H F A C T O R S T E L L S U S 
Michelle Kim, Dlinois Mathematics and Science Academy, Aurora DL 60506 
mskim@imsa.edu (e-mail) 
Mentor 
Dr. Daniel Rappolee, Ob/Gyn Department, Northwestern University Medical Center, Chicago DL. 
60611; (312)503-2181 office; (312)503-2056 lab 
In the United States, one out of every one hundred babies is b o m with a heart defect. Defects are 
most liable to occur during the early stages of heart development, before the four chambers are 
formed. This lab 's purpose has been to determine which mRNA species play an important role in 
early heart development. A technique called in situ hybridization was used to determine the 
presence of H G F , its receptor, HGF-l ike protein, cardiac actin, and RON/stk in the heart during 
early stages of mouse development. H G F and its receptor were found during the early stages of 
heart development, but HGF-l ike protein, cardiac actin and RON/stk were not. However , since 
cardiac actin, as a positive control, was not found, another sensitive technique for detecting mRNA 
called reverse transcription polymerase chain reaction (RT-PCR) was used. With this technique, 
HGF-like protein, cardiac actin and RON/stk were found in early mouse development, but during a 
later stage than when H G F and its receptor are present within the heart. These data suggest that the 
H G F ligand receptor takes part in the organization of early heart develpment: in growth, 
differentiation or migration. 
I N V E S T I G A T I O N O F O X I D A T I O N A S A N A N T I - M A L A R I A L M E C H A N I S M 
O F A C T I O N 
Kristin Krakenberg, Dlinois Mathematics and Science Academy, Aurora EL 60506 
doodlbug@imsa.edu (e-mail) 
Christine Tse, Dlinois Mathematics and Science Academy, Aurora EL 60506 
tsetse@imsa.edu (e-mail) 
Mentors 
Dr. Cindy Angerhofer, Department of Medicinal Chemistry and Pharmacognosy, College of 
Pharmacy, University of Illinois at Chicago, 833 South Wood St. Chicago EL 60612; 
(312)996-2815 
Varima Wongpanich, Department of Medicinal Chemistry and Pharmacognosy, College of 
Pharmacy, Universtiy of Illinois at Chicago, 833 South Wood St. Chicago JL 60612; 
(312)996-2815 
Approximately 200 million people are infected annually by Plasmodium falciparum, a malarial 
parasite which has developed resistance to many commonly used drags. Relatively little is known 
about how these drags work. Potentiation of intracellular oxidative stress as a mechanism of 
action of compounds demonstrating antimalarial activity has been investigated. To measure the 
extent of oxidative stress in red blood cells, we performed two colorimetric assays, measuring lipid 
peroxidation (LPO) and glutathione (GSH) levels. In the LPO assay, the levels of 4-
hydroxyalkenal, a byproduct of lipid peroxidation, were measured. In the G S H assay, 
glutathione, a tripeptide thiol which limits reactive oxygen within red blood cells, was measured. 
By comparing the results of the two assays we ascertained the extent of oxidative damage to 
normal and infected cells. Upon treatment with various antimalarial agents, the difference of 4-
H N E and G S H levels between normal and parasitic blood substantially increased. The response 
was also dependent upon the concentration of the compound. It is already known that a parasitized 
erythrocyte is more vulnerable to oxidative stress. Our results in the two assays confirmed that the 
triggering of oxidative stress due to antimalarial compounds in parasitized erythrocytes possibly 
relates to the antimalarial activity of the compounds. 
M I C R O B I O L O G I C A L A N A L Y S I S O F A N T I - H E R P E S V I R A L D R U G S 
V. K. Kurella, Illinois Mathematics and Science Academy, Aurora, Illinois 60506 
shnuman@imsa.edu (e-mail) 
Mentors 
K. D. Thompson, Department of Microbiology, University of Chicago, Chicago, EL 60637 
(773)702-1480 
A. M. Tsai, Department of Microbiology, University of Chicago, Chicago, JL 60637 
(773)705-1030 
My overall purpose was to discover the working mechanism of a certain anti-herpesviral drag. I 
first had to create a viral strain, through natural selection, that was resistant to the drug. I then 
isolated the new strain into a pure colony. At this point, however, our drag failed to work, so I 
stopped the process; the following steps are what I theoretically would have done. Next , I would 
have taken a sample of the new strain and a sample of the old strain and added a type of DNA 
exonuclease to each of them. DNA exonuclease searches for a specific pattern of nitrogenous 
bases in the D N A sequence; if the enzyme finds this pattern, it slices the D N A . Through DNA 
electrophoresis, I would be able to determine where the discrepencies of the exonuclease activity 
were. I would then be able to comprehend how the drag attacks the virus. 
I M A G I N G O F H Y D R O G E N P E R O X I D E G E N E R A T I O N IN C U L T U R E D C E L L S 
U S I N G D I C H L O R O F L U O R E S C E I N D E R I V A T I V E S 
Richard Lee, Dlinois Mathematics and Science Academy, Aurora DL- 60506 
chumpy@imsa.edu (email) 
Mentors 
Dr. Philip E. Hockberger, Northwestern University Medical School, 303 E. Chicago Ave. 
Chicago JL 60611; (312)503-1385; p-hockberger@nwu.edu (email) 
Timothy A. Skimina, Northwestern University Medical School, 303 E. Chicago Ave. 
Chicago DL- 60611; (312)503-1385; t-skimina@nwu.edu (email) 
The generation of reactive oxygen molecules (e.g., hydrogen peroxide, superoxide, hydroxyl and 
nitric oxide radicals) usually results in cell death. We have utilized the membrane permeable probe 
carboxy-dichlorodihydrofluorescein diacetate acetoxymethyl ester (C-DCDHF-DA-AM) to aid in 
imaging the production of H2O2 in cultured mouse fibroblast cell lines. W e examined the 
properties of three derivatives of the ester in saline droplets and compared the results with 
responses recorded from cells loaded with the ester. Results have indicated that the cells and 
droplets generated fluorescence by a photo-oxidative process involving the reactive oxygen 
molecule H 2 0 2 - Videomicroscopy showed that cellular responses from small vesicles 
(peroxisomes) filled the cytosol, enveloped the nucleus due to the light induced activation of flavin-
containing oxidases, which generate H2O2 in peroxisomes, and H2O2 diffused throughout the 
cell. W e believe that when H2O2 escapes from the peroxisomes into compartments containing 
Fe detrimental effects regarding cell viability occur due to the production of hydroxyl free 
radicals. These processes could trigger phototoxic effects of visible light on cultured cells. 
R E L A T I O N S H I P S B E T W E E N M O T H E R S A N D A D O L E S C E N T D A U G H T E R S 
A N D ITS A F F E C T O N S E L F E S T E E M 
Meghan J^elonek, Dlinois Mathematics and Science Academy, Aurora DL- 60506 
megster@imsa.edu (e-mail) 
Mentors 
Jeni Bonjean, Producer, Cosmic Egg Films. 1238 Noble, Chicago JL 60622; (773)252-4890 
Nicole Rittenmeyer, Director, Cosmic Egg Films, 1238 Noble, Chicago IL 60622; (773)252-4890 
Ten Adolescent girls were given several different interviews relating to self-image, gender roles, 
class, and relationships. These interviews were captured through film documentation and it was 
found that each girl had much to say about how her life was affected either positively or negatively 
by her mother. These girls, ages 11-18, illustrate the much documented "divorce" that occurs 
between parents and children during adolescence, and the straggle that girls have to develop a good 
self-image during this time. Girls are more often likely to define themselves in relation to others, 
and at an early age they make few distinctions between self and mother. As girls move into 
adolescence, it is found that separating from their mothers causes much grief in the already difficult 
period. 
A N E M P I R I C A L A N A L Y S I S O F T H E V A L U A T I O N O F A L T E R N A T I V E 
P E R F O R M A N C E M E A S U R E S IN T H E R E A L E S T A T E I N D U S T R Y 
Morris Liao, Dlinois Mathematics and Science Academy, Aurora EL 60506 
sirrom@imsa.edu (e-mail) 
Mentor 
Professor Ramu Thiagarajan, Accounting and Information Services, Kellogg Graduate 
School of Management, Evanston EL 60208; (847)491-2658 
Our study examines the value of different performance measures in real estate investment trusts or 
REITS. Even though "net income" is the standard performance measure used in most corporations 
(consistent with accounting principles), the real estate industry claims such a measure is flawed. 
The REITS industry claims that net income is flawed because depreciation is an expense which 
reduces net income, whereas most of the assets (real estate property) in the balance sheet has 
appreciated! The industry has proposed and uses an alternate measure namely, funds flow from 
operations (FFO). W e evaluate the role of different measures of performance in this paper. While 
the results with respect to the effectiveness of FFO versus net income is incomplete, we document 
that the number of firms which provide current value measures is very limited. While current value 
of the properties appear appropriate measures of performance evaluation, other economic effects 
prevent this disclosure. 
D E V E L O P M E N T O F A N O P E N - A R C H I T E C T U R E M A C H I N E C O N T R O L L E R 
Jeffrey Liu, Dlinois Mathematics and Science Academy, Aurora JL 60506 
lumberj@imsa.edu (e-mail) 
Mentor 
Sabri Cetinkunt, Ph.D., University of Illinois at Chicago, Chicago JL 60607-7022 
(312)996-9611; (312)413-0447 (fax); Sabri.Cetinkunt@uic.edu(e-mail) 
There are a number of different motion control cards, and each card has i t 's own unique command 
interface. Learning to use each separate card is time consuming and illogical. The same 
commands are going to be issued regardless of the type of card being used. To this end, a motion 
controller independent interface was developed. For ease of use, this interface was developed in 
the Lab Windows programming environment, to be ran with Microsoft Windows 3.1 or '95 . 
F A C T O R S I N F L U E N C I N G T H E F O R M A T I O N A N D C O H E S I O N 
O F P E E R G R O U P I N G S A T I M S A 
Amy Meek, Dlinois Mathematics and Science Academy, Aurora EL 60506 
masaka@imsa.edu (e-mail) 
Melanie Steinberg, Illinois Mathematics and Science Academy, Aurora EL 60506 
lane@imsa.edu (e-mail) 
Mentors 
Dr. Charles Bidwell, Professor of Sociology and Education, N O R C and the Sloan Study, 
University of Chicago, 1155 East 60th Street, Chicago DL- 60637 
(312) 643-0381; ceb@cicero.uchicago.edu.(e-mail) 
Mary-Ellen Carroll, Sloan Study Research Assistant, 1155 East 60th St, Chicago DL- 60637 
(773)256-6306; stdcarro@paideia.spc.uchicago.edu (e-mail) 
Dr. Mihaly Csikszentmihalyi, N O R C and the Sloan Study, University of Chicago, 5848 South 
University(Kelly 406),Chicago EL 60637; (312)702-9125;miska@cicero.spc.uchicago.edu 
Dr. Barbara Schneider, Research Associate and Senior Lecturer to the Dept. of Education, N O R C 
and the Sloan Study, University of Chicago, 1155 East 60th street, Chicago EL 60637; 
(312)753-7378; schneidr@norcmail.uchicago.edu (e-mail) 
Julie Shufro, Senior Research Assistant. N O R C and the Sloan Study, University of Chicago. 
1155 E.60th St., Chicago EL 60637; (773)256-6306; shufrojuli@norcmail.uchicago.edu 
Our project is meant as an examination of peer groups at IMSA, and their formation and cohesion. 
W e attempt to uncover why and how, on a social level, we choose our friends. The idea of EMSA 
as a community is a popular one, and our project is an attempt to more clearly define the 
boundaries of that community. There has also been concern expressed that EMSA is, in fact, 
numerous smaller communities, or 'cl iques ' . W e have modified instruments created and 
implememented by the Alfred P. Sloan Study of Youth and Social Developement at the University 
of Chicago in an effort to map out these social circles, and the factors they are centered around. 
The instruments adapted were the "Sloan Study of Teenage Life" and the "Friends Nomination 
Form", as well as borrowing questions from "About My Future". We are in the process of 
receiving approval to administer this survey, and expect to have most or all raw data collected by 
early April. A small sample of the student body will be coded and analyzed at that time. We hope 
to have all the data coded and analyzed by this time next year. 
M A P P I N G T H E I M S A P R A I R I E P L O T 
Miena Meek, Dlinois Mathematics and Science Academy, Aurora DL- 60506 
nosrepl @ imsa.edu (e-mail) 
Mentor 
Dr. Donald C. Dosch, Biology, Illinois Mathematics and Science Academy, Aurora DL- 60506 
(630)907-5943 
I have designed a mapping system and database for the long term study of the EVISA prairie. First , 
a grid was placed on the prairie to mark off sample boxes. Next, a computer rendering of the 
prairie area and the surrounding elevation was inputted into a computer, using the Geographical 
Information System software ARC/TNFO. Finally, using ARCView, multiple layers of vegetation, 
moisture, and other characteristics were constructed over a base map. Databases of the sample 
boxes and plant species planted were also developed. The plant species database provides pictures 
and useful facts about the plants growing in the prairie. The sample box information is accessed 
by clicking with the "hot tool" on the respective sample boxes on the base map. Each year, new 
maps and databases can be set up using the originals as templates. 
R E S E A R C H I N G T H E H I G G S B O S O N W I T H M O N T E C A R L O P R O G R A M S 
Douglas Morrow, I l l inois Mathematics and Science Academy, Aurora EL 60506 
luc@imsa.edu (e-mail) 
Ronald Roth, Dlinois Mathematics and Science Academy, Aurora EL 60506 
bungajr@imsa.edu (e-mail) 
Mentor 
G.P. Yeh, Physicist, Fermi National Accelerator Laboratories; (630) 840-5239 
gpyeh@fnal.gov (e-mail) 
The purpose of this research mentorship is to develop and study the methods by which researchers 
will hopefully discover the Higgs Boson, with aid from the Monte Carlo event generator 
"PYTHEA." The Monte Carlo samples will be analysed using a graphical analysis program, 
P A W + + . By comparing the momentum distributions of various masses for the Higgs particle 
against the momentum distributions of t and b events, we endeavor to distinguish between Higgs 
events, top quarks and other types of events. 
D E V E L O P I N G A N E F F I C I E N T , I N T U I T I V E U S E R I N T E R F A C E F O R D A T A 
A Q U I S I T I O N D E V I C E M O N I T O R I N G A N D C O N T R O L 
Eric E. Muehlhausen, Illinios Mathematics and Science Academy, Aurora IL 60506 
muslix@imsa.edu (e-mail) 
Mentor 
Margaret Votava, Computing Professional V, Fermi National Accelerator Laboratory, 
P.O. Box 500 M S 369, Batavia EL 60510; (630)840-2625; votava@fnal.gov (e-mail) 
Enormous amounts of data are generated by Fermilab accelerator experiments. This data is written 
to magnetic storage media, either data tapes or hard disk devices. In order to direct and store the 
data properly, a complex data acquisition system is used. The system includes an operator control 
program, a computer program capable of a number of tasks including initializing the data 
acquisition system, preparing devices to receive data, and unmounting devices after data has been 
written. Developed alongside the operator control program was a graphical user interface written 
in Tcl/Tk, an interpreted scripting language which interfaces with the Xwindows windowing 
system. The original interface did not allow the operators to monitor the status of individual 
devices or to see the organization of devices. I wrote and add-on to the Tcl/Tk application which 
will display all available devices, organized by set, and their respective status. In addition, 
operators can issue commands to devices by clicking on the device and choosing which command 
to call. My application retains all the functionality of the old system while making it easier for 
operators to monitor system status and issue commands. 
W H E R E D O T H E Y G O F R O M H E R E ? T H E L O N G I T U D I N A L S T U D Y O F I M S A 
G R A D U A T E S 
Dr. Diann Musial, System for Partnership Initiatives, Illinois Mathematics and Science Academy, 
Aurora DL- 60506; (630)907-5991 
Jay Thomas, System for Partnership Initiatives, Illinois Mathematics and Science Academy, 
Aurora IL 60506; (630)907-5991 
I M S A ' s Longitudinal Study is a twenty year post high school graduation study which attempts to 
demonstrate EMSA graduates' academic, professional, and personal pursuits, satisfaction with high 
school and college, academic preparedness, cognitive habits of mind, and civic responsibility. All 
EMSA graduates are contacted one year, four years, nine years, fifteen years, and twenty years 
after high school graduation and are asked to respond to either a written or oral interview. EMSA 
graduates' responses are compared to responses of other similarly high achieving students, 
including a cross section of Illinois honors students and nominated college colleagues from similar 
academic programs. After six years of data collection, several trends have been identified: IMSA 
graduates have a much higher percentage of math and science majors than college graduates nation 
wide; I M S A students are more satisfied with their high school experience than are comparison 
students, but comparison students rate their college academic experience more favorably than 
EMSA graduates; and EMSA graduates are very active in volunteer, civic improvement, peer 
tutoring, and campus government organizations. Results of the first six years of the study will be 
summarized as part of IMSA's ten year anniversary celebration. 
L A C K O F U S E O F H O R M O N E R E P L A C E M E N T T H E R A P Y B Y M E N O P A U S A L 
W O M E N : A M A I L S U R V E Y 
Haley Naik, Dlinois Mathematics and Science Academy, Aurora EL 60506 
hnaik@imsa.edu (e-mail) 
Mentors 
Nancy Cipparrone, Analyst, Research and Education, Lutheran General Hospital, 
1775 Dempster Street, Park Ridge EL 60068; (847)723-8475 
John Gausas, Ph.D., Director, Research and Education, Lutheran General Hospital, 
1775 Dempster Street, Park Ridge IL 60068; (847)723-1500 
A mail survey was constmcted to discover the main reasons why hormone replacement therapy 
(HRT) was not a popular health option among menopausal women. The questionnaire was 
constmcted taking into account the tone and suggest nature of questions, proper wording so the 
questions would be read the same way by all participants, font, and even paper color. The one-
page questionnaire was distributed to 3600 women over the age of 45 in the Lutheran General 
Hospital area. Three mailings were conducted in order to obtain a legitimate response rate from 
which to draw conclusions. Of the 3600 questionnaires mailed out, 1558 responses were 
obtained: 916 from the first mailing, 438 from the second mailing, and 204 from the third mailing. 
The consensus gained from the survey suggests that many women do not take H R T because they 
do not know what it is or what it entails, they do not feel that they fit into the appropriate category 
or age group to take HRT, they are afraid to use HRT, and occasionally, women tend to have other 
existing medical conditions which keep them from receiving HRT. 
I D E N T I F I C A T I O N O F N A T U R A L B A C T E R I A L P A T H O G E N S I N T H E P L A N T , 
ARABIDOPSIS THALIANA 
Yusuke Nakane, Illinois Mathematics and Science Academy, Aurora EL 60506 
saceur@imsa.edu (e-mail) 
Mentors 
Joy Bergelson, Ph.D., Assistant Professor, Department of Ecology and Evolution, 
1101 East 57th St.,University of Chicago, Chicago DL; (773)702-3855; 
joy@pondside.uchicago.edu (e-mail) 
Rodney Mauricio, Ph.D., Postdoctoral Fellow, Department of Ecology and Evolution, 
1101 East 57th St., University of Chicago, Chicago IL; (773)702-3856; 
mauricio @pondside.uchicago.edu (e-mail) 
Although the plant, Arabidopsis thaliana, is widely used as a model system to understand the 
interactions between pathogens and their hosts, little is known about the natural bacterial pathogens 
of the plant. In order to understand the evolution of plant-pathogen relationships, we must identify 
naturally occurring pathogens of this plant. Field samples of plants were collected and bacteria 
from inside the leaf were isolated and cultured. As a first step in identifying these cultures, I 
performed basic phytopathological techniques. These tests included gram and spore stains, 
morphological observations, fluorescence tests and growth on various selective media. 
Unfortunately, these tests do not allow species level identification. Therefore, I tamed to a 
molecular technique that allows for such an identification. In this technique, I sequenced the 16s 
ribosomal RNA gene from each of the cultures. The 16s ribosomal RNA has become an 
established method for microbial identification because of its limited intraspecies differentiation. 
Using the Genbank database at the National Center for Biotechnology Information, I identified the 
cultures to the species level. 
P O P U L A T I O N C O N T A C T A N D T H E D E V E L O P M E N T O F A M E R I C A N 
E N G L I S H E S 
Rebecca Niehus, Illinois Mathematics and Science Academy, Aurora EL 60506 
atlas@imsa.edu (email) 
Mentors 
Lisa McNair, Linguistics Department, University of Chicago, Chicago EL 60637 
(773)702- 8522; esmcnair@midway.uchicago.edu (email) 
Salikoko Mufwene, Linguistics Department, University of Chicago, Chicago EL 60637 
(773)702 8522; s-mufwene@uchicago.edu (email) 
Emmigration and settlement patterns in British North America were examined. Four main trends, 
the immigration from East Anglia to New England, the immigration from the South of England to 
Virginia, the immigration from the British Midlands, and the immigration from the borderlands of 
England, Scotland, and Ireland to the Southern Appalachians, were identified. Focus on 
population contact in the early colonies made it possible to infer how American Englishes must 
have developed in early colonial days. It was hypothesized that the contact between English, 
Gaelic, African languages, and non-native English varieties influenced the development of 
American Englishes. A very critical factor in this development was contact among English regional 
dialects themselves, which started in the British Isles and continued in New World, along with the 
contact with other languages, European and African. Differences and similarities in the 
development of English in the four regions corresponding to the four major settlement patterns will 
be discussed. I will, however, focus on the specifics of population contact and language 
development in Virginia. 
A C H I E V E M E N T L E V E L S IN G E N D E R S E G R E G A T E D C L A S S R O O M S 
Clair Null, Dlinois Mathematics and Science Academy, Aurora IL 60506 
clair@imsa.edu (e-mail) 
Mentors 
Jeni Bonjean, Producer, Cosmic Egg Films, 1238 Noble, Chicago JL 60622 
(773)252-4890; (773)252-6710 (fax) 
Nicolle Rittenmeyer, Director, Cosmic Egg Films, 1238 Noble, Chicago EL 60622 
(773)252-4890; (773)252-6710 (fax) 
The purpose of this study was to investigate gender segregated classrooms in math and science as a 
possible means of making classrooms more student-friendly during middle school. Research has 
shown that the alarming drops in achievement levels in math and science among adolescent girls 
are precipitated by falling levels of self-esteem. If gender segregated classrooms slow the drops in 
self-esteem, they may also be able to slow the plummeting achievement levels. Based on a 
compilation of published and unpublished research, it was determined that there is no empirical 
data to support this hypothesis. Although some innovative teaching techniques involving gender 
segregated classrooms have been successful in slowing achievement level drops for adolescent 
girls, these programs inevitably involved other elements of change. One such element which 
appeared in every study examined was increased collaboration. Although there is a lack of data to 
support the idea of gender segregated classrooms in math and science as a means of slowing 
achievement level drops among females, studies do indicate that classrooms which promoted 
collaboration rather than competition not only slowed achievement level drops among females but 
were also beneficial to male students. 
D E V E L O P M E N T OF A N A N A L Y T I C A L T E C H N I Q U E F O R T H E 
D E T E R M I N A T I O N O F C H R O M I U M IN R E D B L O O D C E L L S 
Ying Pan, Dlinois Mathematics and Science Academy, Aurora DL, 60506; ying@imsa.edu (e-mail) 
Mentor 
Anastasia Skipor, Scientist, Department of Orthopedic Surgery 1653 West Congress Parkway, 
Chicago EL 60612-3883; (312)942-2101 
Metallic implants normally release finite amounts of their metallic constituents through processes 
such as corrosion and wear. With the increase in the popularity of total hip replacement surgery, 
concern over the possibly toxic effects of the metal released from the orthopedic prostheses into the 
human body has escalated. This has activated a number of studies to investigate and quantify 
levels of certain trace metals present in body fluids and tissues of hip replacement patients. 
An atomic absorption spectrometer has been successful in determining metal concentrations in 
human serum and urine, but has been unable to obtained accurate metal concentrations in red blood 
cells. Major problems result because of the complex matrices of red blood cells, background 
errors, absorption and interference from matrix constituents, and contamination of the solution. 
Currently, there lacks a suitable preparation procedure for the elimination of these problems. My 
project focuses on the development of a reliable procedure for the preparation of red blood cells so 
chromium, one of the trace metals, can be measured accurately. 
R E G I O N A L D I F F E R E N C E S I N 5 - H T 1 A R E C E P T O R S I N R A T H I P P O C A M P U S 
Grace Park, Dlinois Mathematics and Science Academy, Aurora DL- 60506 
gpark@imsa.edu (e-mail) 
Mentor 
John M. I^ee, Department of Pathology, Loyola University Medical Center, Maywood DL 60153 
(708)327-2576; JLEE2@LUC.EDU (e-mail) 
Serotonin (5-HT) is a major neurotransmitter in the hippocampus, involved in learning and 
memory. Previous experiments have determined that the serotonergic 5-HT1A receptors in the 
CAI and CA3 regions of the hippocampus react differently to 5-HT agonists at a physiological 
level in control slice preperations. The hypothesis was that the physiological differences of the 
C A I and CA3 neurons were due to differences at the 5-HT1A receptor-G-protein level. Therefore, 
rat hippocampus slices were incubated with 3H-8-OH-DPAT, a 5HT1A agonist, to determine the 
number and affinity of 5-HT 1A receptors in the different hippocampal subfields. Preliminary 
results suggest greater numbers of receptors (Bmax) in the CAI subfields compared to the CA3 
subfields (20-30%) However , binding curves in the CA3 region deviated from a simple 
bimolecular interaction, suggesting a more complex interaction of 8-OH-DPAT with the receptor 
(e.g. negative cooperativity or different receptor subtypes). In addition, there was no difference in 
the ability of G T P analongs to inhibit 3H-8-OH-DPAT binding betweeen the CA3 and CAI 
subfields. Therefore, the physiological differences between C A I and CA3 subfields may be due to 
differences in the 5-HT1A receptor/G protein complex levels. Future studies are planned to 
charaterized the nature of the complex binding curves in the CA3 subfield. 
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A protein that is made in the glial cells, S100B, helps in the progress and continuance of the 
nervous system. The overexpression of S100B has been hypothesized to play a role in 
Alzheimer 's disease. To test this hypothesis, experiments were ran to see if S100B had any effect 
on the release of nitric oxide synthase . This was done by treating rat astrocytes with S100B and 
using length of time of treatment and dosage of protein as variables and measured the amount of 
nitric oxide produced. It has been shown from comparing the amount of nitric oxide that was 
given off when cells were treated with S100B and compared to cells in media, S100B had a 
significant impact on the nitric oxide expression. (The nitric oxide expression was significantly 
higher in cells treated with S100B) Several steps are done in order to carry on with this 
experiment. I will discuss the procedures that I learned in order to purify the proteins, dissect the 
cerebral cortex of a one day old rat pup, culture the rat astrocytes, treat the cells with S100B, and 
carry out a nitrite assay. I will also show the conclusions drawn from my experimentation. 
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Ceramics produced from preceramic polymers offer fabrication advantages when constructing 
complex composite shapes. The oxidation resistance of the ceramic varies highly according to the 
initial po lymer ' s characteristics and to pyrolysis parameters. Oxidation tests were performed on 
Ceraser%c silicon carbonitride powders in the form of differential scanning calorimetry and 
differential thermal analysis mns . Different powder diameter regimes were used to investigate the 
effect of surface area size on oxidation. 500 hour tests were also performed at 600°° C in dry 
flowing air. Also, samples of oxidized Blackglas%o silicon oxycarbide composites with Nextel%o 
fibers were analyzed. Optical microscopy and Raman spectroscopy were used to investigate the 
path of oxidation within the composite, and the relationship between the location of oxidation and 
the mechanical strength of the composites. 
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Besides Heparin, a conventionally used anticoagulant drag, there are newer agents like thrombin 
and factor X a inhibitors of synthetic and recombinant type. These drags are specific in their 
respect to actions in inhibiting thrombin or factor X a in the coagulation cascade. In order to 
determine their anticoagulant profile, these agents were supplemented in normal human plasma and 
whole blood at various concentrations. Different assays were then performed. Argatroban was 
seen as the most potent of the thrombin inhibitors tested, when compared to rHiradin, P E G 
Hirudin, and the factor Xa inhibitor Dx9065a. When each of the thrombin inhibitors was 
supplemented individually with Dx9065a an additive or synergistic effect occurred in the 
anticoagulant response observed. However, these results are test dependent. While the increase in 
the anticoagulant effect was concentration dependent, it was strongly dependent on the type of 
assay used and the nature of the agent. Such interactions may also be seen with Heparin and oral 
anticoagulant drags. For the optimal development of new anticoagulant drags, pre-clinical studies 
are needed to demonstrate their interactions with other anti-thrombotic agents. 
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The detection of antibodies to ovarian tissue in sera from women with infertility has been 
suggested as evidence that ovarian dysfunction is associated with an autoimmune mechanism. 
This study determined which centrifugation fraction and dilution of the homogenate effectively 
increased the reactivity of patient sera antibodies with the antigen in an ELISA test. The procedure 
followed was that rat ovaries were homogenized and centrifuged into the four different 
fractions: 10,000xg-P, 40,000xg-P, 100,000xg-P, or 100,000xg-SN. After the protein 
concentration of each was measured, dilutions were made to equalize the protein extraction for all 
fractions. ELISA with these antigens as the variable was performed and the data analyzed. As a 
conclusion, in protein extraction dilution of the antigen, 100,000xg-SN had 6/19 sera samples with 
the greates positivity. This is about equal to the 10,000xg-P results of 7/19 suggesting a 
correlation between quantity and quality of the antigen. Therefore, using the 100,00xg-SN protein 
concentration as the antigen provides as good or better reactivity with the sera than the 10,000xg-
P. The options that this conclusion provides for further study of the components of the antigen 
and how it reacts will also be discussed. 
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At Fermilab, enourmous amounts of computer power are harnessed to simulate and analyze data 
from experiments. Much of this power is concentrated in "farms" of relatively low power 
computer system working in parallel to solve larger tasks. W e are working to supplement the pre-
existing farms with one built on the inexpesive Intel Pentium architecture and mnning a free Unix . 
Work to date has included assembling a small test farm of eight machines, installing and 
configuring free Unices and mnning benchmarks. 
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Since computers came into common use, the problem of how to allocate resources and interact with 
users has been a focus of research. We have studied the past and current trends in operating 
system design and incorperating current and proposed technologies and our own ideas we are 
creating a specification for a new operating system targeted at a scientific and technical user base. 
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DX9065a is a synthetic anti X a D m g capable of producing anticoagulant and antithrombotic 
actions. The effect of the agent on such agonists as Epinephrine, ADP, Collagen, Arachidonic 
Acid, Thrombin Receptor Activating Peptide (TRAP) and Factor Xa induced Aggregation was 
studied. At a concentration range of 2.5 - 25 mg/ml this agent produced relatively weaker 
inhibition of some of the agonists in platelet aggregation. Additional studies were carried out at 
high concentrations of up to 500 mg/ml of DX9065a in a incubation study to test its anti-platelet 
effects Relatively weak inhibition was observed of only ADP and Epinephrine in these studies. 
AA, Collagen, and g-fhrombin showed no inhibition at concentrations of up to 500 mg/ml. These 
studies suggest that the relative inhibition of agonist-induced aggregation of platelets is dependent 
on the nature of the agonist used. 
Other anti-Factor Xa agents such as chemically synthesized Pentasaccharide and recombinant TAP 
also failed to produce any inhibitory effects of agonist-induced platelet aggregation at 
concentrations up to 50 mg/ml. These observations indicate that Factor X a inhibitors are relatively 
weaker inhibitors of platelet aggregation. Furthermore, differences in the inhibitory profile of 
these agents are agonist and concentration dependent. All of the Factor X a inhibitors were strong 
anti-coagulants in clot-based assays. However the relative degree of inhibition of coagulation with 
each of these agents markedly differed. Our studies also suggest that Factor X a inhibitors may 
produce anti-thrombotic actions without comprising platelet function. Thus, the therapeutic index 
of these agents may be higher than other anti-thrombotic drags. 
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In conjunction with Roche Diagnostics Systems, the Molecular Diagnostics Laboratory at 
Children's Memorial Hospital participated in a nationwide campaign to offer free testings to 
measure the amount of AIDS virus (viral load) in children who were infected with human 
immunodeficiency virus type 1 (HEV-1). Results of these tests offered information to physicians 
on the effectiveness of the drag treatment prior to, and after administering antiretroviral d rags , 
such as reverse transcriptase (RT) inhibitors. Four hundred and fifty tests were conducted and the 
data obtained was analyzed in this study. To evaluate the efficacy of antiretroviral drag therapies in 
a given patient, HTV-1 plasma viral load was plotted against time (age), before and after 
administration of therapy. Efficacy of the drag treatment varied with patients, and the degree of 
viral load reduction also depended upon the type of drugs administered. Although none of the 
patients showed total eradication of the virus, marked reduction in the viral load were found in 
some of the patients. The use of other more effective drags such as protease inhibitors combined 
with the "cocktail" treatment strategy in future therapy, may lead to greater reduction in viral load 
and possible elimination of the virus from infected patients. 
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The goal of this research is to elucidate the role of cell-surface sialylation in human glioma cell 
invasion. It has been demonstrated that a2,6 ST gene transfection into the human U 3 7 3 M G glioma 
cell line leads to inappropriate sialylation processes, reducing glioma cell invasivity in vitro. This 
project specifically addresses differential m R N A expression between both the parental cell line and 
the a2,6 ST transfectant clone (J20) and the variances between in vitro and in vivo models by 
utilizing DDRT-PCR to identify these alterations. We are currently expanding DDRT analysis of 
the in vitro cell lines to encompass all potentially expressed cellular mRNAs in the two cell types. 
In addition, we are identifying and characterizing differentially expressed genes via DNA 
sequencing and genomic database analysis. As an initial in vivo model, parental and transfectant 
tumors were implanted into the flanks of athymic nude mice. Preliminary results demonstrate that 
cells with such altered surface glycosylation have impaired growth. W e are also isolating RNA 
from the U 3 7 3 M G and J20 xenografts in the nude mice to complete the tumor analysis and model 
comparison. W e are confident that this research will lead to effective treatment of human gliomas 
by decreasing tumor invasivity. 
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The equations of motion for four physical systems; (1) the ideal double pendulum, (2) the damped, 
driven double pendulum, (3) ideal side-by-side spring attached pendulums, and (4) damped, 
driven side-by-side spring attached pendulums, were derived using Lagrangian mechanics. The 
resulting coupled systems of non-linear differential equations were solved numerically using 
Mathematica. A simulation program was written in Turbo C++ to display the data generated by 
Mathematica. Chaos Theory was used to analyze the observed behavior. The damped/forced 
systems were found to exhibit chaotic tendencies, while the ideal conditions, although complicated, 
did not. Sinks, sources, saddles, orbits, points of instability, and other significant areas of the 
systems were identified. Their importance in understanding the long-term behaviors of the 
systems will be discussed, along with the relevance of these systems and Chaos Theory to the 
modeling of real-world situations. 
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A specific part of the brain called the hippocampus is thought to control the spatial and temporal 
memories in human and animal subjects. This area of the brain is also affected by Alzheimer's 
disease and other age-related diseases. Our purpose is to develop parameters in spatial learning 
tasks for mice in order to study neurological mechanisms of learning, aging, and memory . We 
used a hole board maze for spatial learning. The hole board had 4 out of the 16 holes baited with 
Froot E-oops. The mice were divided into three groups based on age and strain. W e calculated their 
reference memory (long term memory) and their working memory (short term memory) for 7 days 
of training. The results suggest that there is an age related decline in spatial memory as early as 
middle age. A high correlation between the working memory and the reference memory suggests 
that there is a global age-related memory impairment. The role of the hippocampus and the hole 
board experiment will be discussed. 
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At ocean depths greater than 2000 meters macrofauna are rare, except at hydrothermal vents. Vent 
ecosystems rely on chemosynthetic bacteria that feed on reduced chemicals flowing up through the 
vents from the seafloor. These bacteria support ecosystems of tremendous size. The striking 
contrast in biomass at vents and other abyssal habitats has lead some to suggest that vents are 
almost totally devoid of predation. To test this hypothesis, shells of the vent-restricted limpet 
Lepetodrilus fucensis were examined under a light microscope for repair scars. As do other snails, 
individuals of L. fucensis can repair shell damage, which was most likely inflicted by an 
unsuccessful predator. Specimens gathered from three separate vent sites were examined and scar 
frequencies were compared. Limpets from the Clam Bed site where galatheid crabs and fishes 
were most abundant had significantly higher frequencies of repair than did con-specific specimens 
from vents where these potential predators were rare or absent. The statistically significant 
difference suggests that predation occurs within the hydrothermal vent ecosystem but does not 
appear to limit the accrual of biomass. 
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Tumors produce soluble factors that stimulate the formation of new blood vessels (angiogenesis) 
composed of endothelial cells, which has a profound effect on tumor growth and metastasis. 
Tumor supematants from head and neck squamous cell carcinoma (HNSCC) were used to study 
motility of endothelial cells. It has been demonstrated that antibodies and other factors such as 
vitamin D (vit-D) and a combination of cis-retinoic acid (CRA) and interferon gamma (EFN-g ) 
inhibit tumor factors from stimulating endothelial cell proliferation, migration, and tube formation. 
The migration and tube formation aspects of angiogenesis are dependent upon phosphatase levels 
in the cytoskeleton . These levels are inversely proportional to the motility of endothelial cells. 
Phophotase levels of cells exposed to tumor supematants were compared to cells that were not 
exposed. 
In a motility assay endothelial cells were tested for their ability to pass through a membrane after 
phosphotase levels were inhibited. Cells' ability to reorganize and form tabes was observed by 
cultaring cells on collagen in the presence of tumor supematants, vit-D, or CRA. 
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A survey about a series of five commercials containing various images of women was admistered 
to over 100 students from Centralia High School and the Dlinois Mathematics and Science 
Academy. It revealed the students' complex attitude towards women and their images as presented 
by the media. The survey was designed to uncover differences between male and female 
perspectives and the way the students surveyed, mainly the female ones, related to these images. 
We also aimed to discover how high school-age students define the qualities "beauty" and 
"femininity" and how each image's appearance influences their attitudes towards her. 
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In life, there are often many things which can go wrong. Similarly, the vast majority of computer 
software contains errors, known as bugs when first created. While simple problems can easily be 
diagnosed and remedied by the programmer, other bugs are more elusive. All modem computers 
have a provision to execute multiple programs concurrently, and these programs may interact, 
depending on stimuli from eachother. Bugs in such a concurrent system can be very hard to 
precisely identify. There are tools which can be used to verify a model of a program. On the other 
hannd, VeriSoft verifies a program in the actual language which it's written in is much more 
desirable, since an error of transcription may occur if the system must be modeled in a different 
language for verification. Since Java programs are much more prone to have multiple concurrent 
processes than C programs, I decided to implement VeriSoft for Java. Since this is a very complex 
tool, we decided to leave the state-space exploration engine in C, and created an interface class in 
Java, by creating a special Thread subclass. The original VeriSoft can then be used to explore 
Java ' s State Space. 
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Accurate assay of fibrinogen in plasma plays an important role in the care of patients. Currently, 
the most commonly used method is the Clauss method which is based upon the clotting time of the 
plasma utilizing the enzyme, thrombin. This study examined whether a snake venom clotting time 
method (Bothrops atrox) was more accurate than the Clauss thrombin time method for certain 
conditions (anticoagulant therapy, liver disease, disseminated intravascular coagulation (DIC)). 
Clotting time methods, measured on a fibrometer (Data-Fi, Helena Laboratories), were performed 
utilizing commercially available thrombin, the snake venom Bothrops atrox, fibrinogen standard, 
and plasma standards (SIGMA Inc. in St. Louis, MO). Dose response curves were generated 
from serially diluted fibrinogen standard and plasma standard. The thrombin curves were 
compared with the venom curves for fibrinogen, standard plasma, and abnormal plasma 
(anticoagulated, liver disease). Plasma clotting times of serially diluted plasmas were 
proportionately lengthened in both thrombin and venom assays. Abnormal plasmas from liver 
disease patients coagulated poorly with both reagents (thrombin and snake venom). Abnormal 
plasmas from anticoagulated blood had very prolonged thrombin clotting times, but the venom 
times were unaffected by the anticoagulants, Heparin and Hirudin (Hirado Medicinalis). These 
results indicated that the venom method for fibrinogen assay is valid for normal plasma and for 
plasma containing heparin or hirudin. It is not valid for fibrinogen assay in liver disease patients. 
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Perturbation effects of hepatocyte growth factor (HGF), fibroblast growth factor (FGF), and other 
factors are being observed in the early heart development of mice. To evaluate the effects of our 
perturbation techniques, ICC staining technique in both sections and whole-mounts are being 
perfected. In both the whole-mount immunocytochemistry procedure and in the section ICC, MF-
20 antibody was used to bind to a stracural protein cardiac myosin which is specific to the heart. In 
the transverse sections of the 8.5 to 11.5 day embryos, dark stains in the cardiac cell with little or 
no background has been consistently achieved with both the alklaine phosphatase color 
development and the streptavidin FITC color development. The whole-mount procedure has not 
yielded as consistent results as the section ICC due to factors such as the fixation chemical, fixation 
time, permeabilization methods, antibody incubation time, color development substrate 
concentration, and the presence of protevxtive membranes covering the heart. After perfecting 
these techniques, we will observe the effects of these factors in mouse heart. 
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The Fermi National Accelerator Laboratory is currently involved in developing a new generation of 
focusing quadrupoles for future particle accelerators. To increase understanding of these magnets, 
an R and D program, which studies the current insertion region quadrupoles (Low Beta 
Quadrupoles or LBQ) and predicts the performance of the new design (High Gradient Quadrupoles 
or H G Q ) has begun. To better the understanding of H G Q and LBQ models, the designs and 
components of these models were observed through mechanical measurements and calculations, 
including finite element models . A specific example was the comparison of the measured 
deflection of LBQ collar laminations with calculations. Situations involving statics, properties of 
magnets, data analysis, and cryogenics were also explored. 
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Ascomycetes (Subdivision Ascomycotina) are the largest known group of fungi and occur in all 
ecosystems and geographical areas. Certain species are commonly found on decaying wood, but 
the degree that these fungi contribute to the decay is unknown. Studies have shown that certain 
freshwater, wood-habiting ascomycetes have the ability to degrade cell walls and produce a broad 
range of hydrolytic enzymes, but similar abilities of terrestrial wood-inhabiting ascomycetes have 
until now not been well documented. Fifteen species of ascomycetes collected from decaying 
wood in terrestrial habitats in temperate or tropical regions were assessed for their ability to 
degrade various components of wood. The test fungi were grown and stored in axenic culture on 
agar tabes or plates. The fungi were tested for their ability to produce amylase, cellulases and 
polyphenol oxidases. They were also tested for their ability to degrade lignosols, with or without 
wood sugars and indulin. Test fungi were also grown on balsa wood blocks and the cell walls 
observed microscopically for cavities due to soft rot degradation. Extracellular enzyme production 
and cell wall degradation ability were compared for the fungi. Data analysis continues to determine 
the role these fungi play in the decomposition of various types of wood. 
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Previous studies in our laboratory showed that stimulation of the beta-2-adrenergic receptor 
(B2AR) expressed on splenic B lymphocytes increases the level of expression of a B cell surface 
molecule that may help a T cell to work better. Thus, I hypothesized that stimulation of the B2AR 
on a B cell makes the B cell better able to help a T cell produce more cytokine. To determine the 
level of intracellular cytokine production by T cells, we optimized an experimental method using 
the Golgi transport inhibitor Brefeldin A so that intracellular cytokine could be measured 
quantitatively using fluorescently-labeled antibodies. This technique was utilized to examine T 
cells that interacted directly with B cells which had processed antigen in either the presence or 
absence of the B2AR agonist terbutaline. Stimulation of the B2AR with terbutaline induced a 
positive shift in mean fluorescence intensity, indicating that more cytokine production was induced 
and that my hypothesis was supported. These data suggest that stimuli which bind to the B2AR, 
such as the neurotransmitter norepinephrine, may play a role in modulating B and T cell function 
and may play a role in the development of immune-related diseases, such as rheumatoid arthritis 
and the common flu. 
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Hydra were placed within concentrations of a 2.5 x 10A-3 ATP solution. W e ran trials at 
concentrations of .125, .25, and .5 ATP. The result we had hoped to have seen was total body 
length elongation of the hydra within a three-day period. [Stuart A. Newman. Nature N e w 
Biology, Vol. 244, No. 134, pp 126-128, July 25, 1973] It was noted in previous trials, the 
hydra begin to disintegrate in ATP within three days. Our first and second trials at .125 and .25 
concentrations provided vague answers and thus showed us no proof of morphological change. 
For the third trial at .25 and .5 concentrations, we adjusted the A T P solution to a higher p H due to 
inconsistencies of an old p H meter. Even so, the proof from the trial was inconclusive. Going 
through everything and considering what could be another adjustment that we might need, we 
decided to lower the temperature of the incubator by 4 degrees Celsius. During the course of trial 
six at .5 A T P concentration, we noticed quite a visual difference. The hydra seemed much 
healthier for longer periods of time. Past trials produced very pale and barely visible hydra in the 
.5 concentration treatment. This part of the experiment is still in the finishing stages so we have no 
conclusive evidence about any morphological differences yet. We are considering a separate 
tangent to explore temperature effects on hydra morphology with treatment in ATP. 
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With a G D P growth rate of six percent last year, Poland has beennamed the "Soaring Eagle of 
Europe" and one of the ten Big Emerging Markets. The hotel industry especially is developing and 
experiencing rapid growth. Where do the demands lie in the industry? What are the advantages of 
investing in a particular city or region? What are the laws concerning investments and the cultural 
considerations of investing in Poland? These questions and others are covered to inform tourists 
and investors of the limitless and lucrative opportunities in the Polish hotel industry. 
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A Nervepace Electroneurometer Motor Latency Evaluation for the median nerve is given to 
applicants of the Burgess Norton factory. Anyone who receives a reading of higher than 4 .4 is 
considered at risk fpr the disease of Carpal Tunnel Syndrome. An optional questionnaire was 
given to these applicants previous to the test. For those patients who filled out the optional 
questionnaire, their scores and responses to the questions were charted to find any connections 
between those who were found to have high readings. Connections and implications of the 
various readings will be discussed. 
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Domestic violence is a nationwide malady that must not be tolerated or ignored any longer. 
Suffering from the lack of attention, this issue is escalating in seriousness. With two to four 
million women being abused each year, it is the leading cause of injury to women ages 15 to 44 . 
In our research, we examined a specific aspect—the culture aspect of violence wilhin the home. 
How does culture influence the incidence of domestic violence? How does a violent African 
American home differ from a violent Asian-American home? Our method of research included 
working at a law office, interviewing directors of agencies dealing with battered women , reading 
books, and surfing the net. Through our research, we concluded that women from all cultures 
experience the same, universal problems. Their experiences are not as different as one might 
expect. W e found instead, that culture plays a bigger role in the path the woman chooses to take to 
escape the violence. These issues are dealt with in greater depth. The gender and cultural bias of 
the legal system is also examined in our analysis. 
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F rom studying the evolution of hip replacement surgeries, an orthopedic biomaterial application, 
research has shown that improvements can be made with the use of self-reinforced composite 
poly(methyl methacrylate) or SRC-PMMA instead of PMMA. PMMA, also known as bone 
cement, is weak and brittle, and can fail in long term use in the body, as seen in hip and knee 
replacements. SRC-PMMA is a composite material made by heating PMMA fibers with high 
strength and molecular orientation, causing the molecular orientation to decrease but also bonding 
the fibers together. I have conducted tests on different mechanical properties of SRC-PMMA. 
One major objective of my research has been to optimize processing parameters in order to make 
the greatest mechanical properties of SRC-PMMA. With the use of a Differential Scanning 
Calorimeter (DSC), I determined the glass transition temperature of Atohaas, loose woven SRC-
P M M A , and gamma-irradiated SRC-PMMA samples and compared them to determine which 
conditions cause polymer degradation to occur. Previous work has shown that composites made 
under different conditions have varying thermal and mechanical properties. I intend on comparing 
composites made with fibers of different strength by conducting fracture toughness tests and 
analysis of D S C results. 
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There are four main types of cells in the brain that are associated with pain. On-cells become active 
in response to pain. When pain is induced, off cells cease activity. Neutral cells' activity is not 
affected by the onset of pain. The type of cell that causes the most intrigue is serotonergic cells. Et 
is believed that serotonergic cells alleviate or decrease pain while the body is awake. Animals are 
more sensitive to pain while they are asleep. In nature, this can be a form of protection against 
anything that might happen to them in their sleep. 
Previously, it has been thought that different types of cells were in distinct groups or categories. 
They are, however, not as definite as previously thought. There seems to be a bar bell effect. A 
large group of cells is in one group or another with some cells being in between and indefinite. W e 
need to study more cells in order to really find out. This experiment is accomplished by using an 
electrode in a rat's brain to measure the activity of a specific cell. Pain is induced by the use of heat 
on the tail. 
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Levamisole is a chemically-defined molecule of low molecular weight that has immunostimulant 
activity. Several hypotheses have been postulated, but the specific biochemical events influenced 
by this drag are yet to be determined. This research is attempting to study fragmented levamisole 
derivatives in order to identify portions of the molecule that are critical for biological activity. 
Proposed structural modifications are based on the hypothesis that levamisole, or an active 
metabolite thereof, interacts with a critical component associated with the stimulation of the 
immune system. The focus of this project is to synthesize two distinct classes of molecules: the 
unsubstitated heterocyclic imidazo[2,l-fc]thiazole ring system and several ring fragmented 
derivatives of levamisole. 2-Imidazolidinethione is converted to l ,2 ,3 ,4- te t rahydroimidazo[2, l -
&]thiazole by alkylation with ethylene bromide. The ring fragmented levamisole derivatives are 
prepared from commercially available amines by the formation of the corresponding 
isothiocyanates, thioureas, and subsequent S-alkylation of these thioureas. The role of these 
fragmented analogs for determining the critical binding interactions of levamisole and the details of 
our synthetic efforts will be discussed 
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Repeated seizure activity can result in damage to the parts of the brain where the seizure activity 
originates. The brain is not rendered helpless as a function of this damage because other parts of 
the brain can take over the functions. This process is called reorganization of function and is the 
topic of this study. Here we will examine the patterns of neural activation in epileptic and non 
epileptic patients while they perform a series of cognitive tasks. These tasks require subjects to 
make decisions about pictures of faces (actor/non actor and male/female) and pictures of objects 
(living and non living). While making these judgments , the subject 's brain activity will be 
measured using fMRE technology. Based on the work of Sergeant and others, we predict that will 
find that the different cognitive tasks will activate distinctly different regions of the brain. En 
addition, we predict that persons with long standing epilepsy will have different, reorganized, 
patterns of activity than those without a history of seizures. 
A N T I - P L A T E L E T D R U G S A S I N H I B I T O R S O F H E P A R I N - I N D U C E D 
T H R O M B O C Y T O P E N I A 
Rebecca Wensch, Dlinois Mathematics and Science Academy, Aurora DL, 60506 
beekly@imsa.edu (e-mail) 
Mentors 
J. A. Robinson, Associate Dean for Research, Loyola University Medical Center 
Bldg. 105, Rm. 3940, Maywood IL 60153; (708)216-8433 
JROBENS@luc.edu (e-mail) 
J. Fareed, Pathology Department, Loyola University Medical Center 
Bldg. 102, Rm. 2643, Maywood EL 60153; (708)216-5581 
jfareed@luc.edu (e-mail) 
Heparin-induced thrombocytopenia (HIT) is a severe blood syndrome which appears in 5-10% of 
patients treated with heparin, an anticoagulant. The disease causes clot formations that break off 
and lodge in various sectors of the body leading to strokes, venous and arterial thrombosis, 
pulmonary emboli and gangrene. HIT has a mortality rate of up to 40%. Currently there is no 
effective therapy for HIT. 
Materials and Methods: TRAP was used to test for platelet and HIT serum viability. Then 265 ml 
of platelet-rich plasma (PRP), 160 ml of HIT serum, 10 ml of heparin, 50 ml of luciferase, and 25 
ml of various concentrations of ReoPro, a GPBb/DIa inhibitor, were placed into lumi-
aggregometer to measure simultaneous platelet activation and ATP release. 
Results: The ReoPro totally blocked the A T P release at concentrations greater than and equal to 
.3125 mg/mL. However, a complete blockade of platelet aggregation was only noted at 
concentrations greater than or equal to 1.25 mg/mL. These platelet aggregation tests show that 
newly developed anti-platelet drags (GPEIb/EEEa inhibitors) appear to be potent inhibitors of A T P 
release and platelet activation by HIT serum. A case study of a 72 year-old HIT patient and the 
etiology of HIT as well as present day treatments will be discussed. 
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Plants often have traits that protect them against attack from herbivores. Variation for many plant 
characters is frequently observed in nature. Since evolution by natural selection requires variation 
in phenotypic traits, 1 studied patterns of variation within and among populations of the sand cress, 
Arabis lyrata. Arabis lyrata is native plant commonly found on the southern and eastern shores of 
Lake Michigan, as well as throughout the eastern United States and Europe. Arabis lyrata is found 
in both forested and dune habitats. The plant is frequently covered with small hairs, or 
"trichomes." E measured trichome density on plants collected from Michigan, Indiana, Sweden, 
and Russia. There was considerable phenotypic variation in trichome density both within and 
among these populations. En particular, all but one of the plants from the Swedish and Russian 
populations were hairless. En addition, there was a significant relationship between habitat and 
trichome density with plants from forested habitats possessing higher trichome densities than 
plants from dune habitats. E am currently doing crosses among plants in order to understand the 
genetic basis of trichome density in Arabis lyrata. 
A L O O K A T G O A L S , V A L U E S , T A S T E S , S O C I A L I N T E R A C T I O N , A N D 
R A C I A L P E R S P E C T I V E S O F I M S A ' S A F R I C A N - A M E R I C A N S T U D E N T S 
C O M P A R E D W I T H I M S A ' S N O N - A F R I C A N - A M E R I C A N S T U D E N T S 
Ellen Wiewel, Dlinois Mathematics and Science Academy, Aurora EL 60506 
elbel@imsa.edu (e-mail) 
Mentor 
Jay Thomas, Researcher, Dlinois Mathematics and Science Academy, Aurora IL 60506 
(630)907-5000; j thomas@imsa.edu (e-mail) 
A survey was sent to 50 students in each current EMSA graduating class, including all students 
who indicated their race as Black or African-American at the time of admission. Ets questions 
regard students' academics goals and values, their personal tastes, social interaction, and 
perspectives on race. The results were analyzed, comparing the responses of Black students and 
the responses of non-Black students. Information was still being gathered at the time that this 
abstract was written. The results will be discussed, as well as implications for EMSA race 
similarities, differences, and relations. 
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The Osteopathic profession, an approach to medicine less familiar in the minds of the "common 
person," has gone through a great evolution since its birth in the late eighteen hundreds. B o m as 
simply a pet project in the mind of medical pioneer Andrew Taylor Still, the Osteopath can be 
found today in almost every medical specialty. Making comparisons to the Allopath (M.D.) , an 
empirical view of the Osteopathic profession will be analyzed. This will include such aspects as the 
Osteopathic manipulation, cerebral (didactic) vs. cerebellar (habitual) learning, the value (or lack 
thereof) of Osteopathic cliches in existence, and personal motivations of both students and 
professionals. Drawing from Norman Gevitz 's The D.O. 's and personal experience, this evolution 
will be scrutinized and examined fhrought the eyes of a "virgin" to the gifts of the Osteopathic path 
to wellness and holistic health care. 
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The tumor necrosis factor (TNF)-related family of membrane-anchored and secreted ligands 
represent a major mechanism regulating cell death and cell survival (Ware, VanArsdale, 
VanArsdale). Observations have shown that when anti-T-cell receptor (anti-TCR) is added to a 
thymus cell, the cell produces interferon (EFN) gamma and TNF-alpha. Eventually the cell 
undergoes apoptosis. The immune system relies on the signaling and activation of T-cells. It is 
thought that T N F reception signals the cell to commit apoptosis. However , in a certain line of 
clone cells, adding TCR does not lead to apoptosis. Perhaps this may be accounted for by a 
difference in T N F levels. Isolating and using a Northern RNA blot analysis one can determine the 
m R N A levels of TNF-alpha and compare the results of the normal parent cells and the derivative 
clone cells. The anti-tumor activities of T N F are currently being explored. 
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The purpose of this study was to examine the emergence of a private economic sector in China, 
the implications of this economic reform, the determinants of success for private entrepreneurs, 
and the possible future of this group. It was determined that this new system, coined "market 
socialism," is still in flux, constantly undergoing further reforms. To supplement the research 
found in books and journal articles, interviews of over thirty private entrepreneurs in China were 
analyzed both statistically and qualitatively. Through the stories of these businessmen, a true 
experiential and more personal perspective was gained. The major finding of this research project 
was that as the system has evolved, private businessmen of China have learned how to overcome 
the original major obstacles such as getting licenses, supplies, premises, and initial capital and 
spending large sums of money on government officials to appease them and make connections. It 
is important to discover the path that the reform of market socialism has taken. 
